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LANGLEY’S AERODROME NO. 5, IN FLIGHT MAY 6, 1896. 


FROM INSTANTANEOUS PHOTOGRAPH BY A. GRAHAM BELL, ESQ. { 
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(Concluded from SuprL&@MEent No. 1404, page 22495.) 
THE LANGLEY AERODROME.* 


Now, in all ordinary construction, as in building a 
steamboat or a house, engineers have what they call 
a factor of safety. An iron column, for instance, will 
be made strong enough to hold five or ten times the 
weight that is ever going to be put upon it, but if we 
try anything of the kind here the construction will be 
too heavy to fly. Everything in the work has got to be 
so light as to be on the edge of breaking down and 


disaster, and when the breakdown comes all we can 

THE AERODROME IN 
do is to find what is the weakest part and make that 
part stronger; and in this way work went on, week by 
week and month by month, constantly altering the 
form of construction so as to strengthen the weakest 
parts, until, to abridge a story which extended over 
years, it was finally brought nearly to the shape it is 


now, where the completed mechanism, furnishing over 


a horse power, weighs collectively something less than 
7 pounds rhis does not include water, the amount 
of which depends on how long we are to run; but the 


whole thing, as now constructed 
all that is required to turn out an actual horse power 
and weighs something less than one one-hun 
dredth part of what the horse himself does. I am here 
anticipating; but after these first three years something 


boiler, fire grate, and 


more, 


not greatly inferior to this was already reached, and 
so long ago as that, there had accordingly been secured 
mechanical power to fly, if that were all—but it is 
not all 

After that came years more of delay arising from 
other causes, and I can hardly repeat the long story 
of subsequent disappointment, which commenced with 
the first attempts at actual flight 


Mechanical power to fly was, as I say, obtained three 
years ago; the machine could lift itself if it ran along a 
railroad track, and it might seem as though, when it 
could lift itself, the problem was solved I knew 
that it was far from solved, but felt that the point was 
reached where an attempt at actual free flight should 
be made, though the anticipated difficulties of this 
were of quite another order than those experienced 
in shop construction. It is enough to look up at the 
gulls or buzzards soaring overhead, and to watch the 
incessant rocking and balancing which accompanies 
their gliding motion, to apprehend that they find some 
thing more than mere strength of wing necessary, 
and that the machine would have need of something 
more than mechanical power, though what this some 
thing was was not clear. It looked as though it might 
need a power like instinctive adaptation to the varying 
needs of each moment, something that even an intelli- 
gent steersman on board could hardly supply, but to 


find what this was a trial had to be made. The first 
difficulty seemed to be to make the initial flight in 
such conditions that the machine would not wreck 


itself at the outset in its descent, and the first ques- 
tion was where to attempt to make the flight 


It became clear, without much thought, that since 
the machine was at first unprovided with any means 
to save it from breakage on striking against the 


ground, it would be well in 
experiment not to have it light on the ground at all, 
but on the water. As it was probable that while skill 
in lannching was being gained, and until after practice 

erfect, failures would occur, and as it was 


the initial stage of the 


* From the Smithsonian Report for 1900, 
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not desired to make any public exhibition of these, 
a great many places were examined along the shores 
of the Potomac and on its high bluffs which were 
condemned partly for their publicity, but partly for 
another reason. In the course of my experiments 
I had found out, among the infinite things pertaining to 
this problem, that the machine must begin to fly in 
the face of the wind and just.in the opposite way to 
a ship, which begins its voyage with the wind be- 
hind it. 

If the reader has ever noticed a soaring bird get 
upon the wing he will see that it does so with the 
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Two views from instantaneous photographs taken by A. Graham Bell, Esq. 


1896. 


breeze against it, and thus whenever the aérodrome 
is cast into the air it must face a wind which may hap- 
pen to blow from the north, south, east, or west, and 
we had better not make the launching station a place 
like the bank of a river, where it can go only one way. 
It was necessary, then, to send it from something 
which could be turned in any direction, and taking 
this need in connection with the desirability that at 
first the airship should light in the water, there came 
at last the idea (which seems obvious enough when it 
it stated) of getting some kind of a barge or boat 
and building a small structure upon it which could 
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down the river as much as 30 miles from Washington, 
where I then was—since no suitable place could be 
found nearer—to an island having a stretch of quiet 
water between it and the main shore; and here the 
first experiments in attempted flight developed diff. 
culties of a new kind—difficulties which were partly 
anticipated, but which nobody would probably haye 
conjectured would be of their actually formidabje 
character, which was such as for a long time to pre. 
vent any trial being made at all. They arose partly 
out of the fact that even such a flying machine as q 
soaring bird has to get up an artificial speed before jt 
is on the wing. Some soaring birds do this by ap 
initial run upon the ground, and even under the most 
urgent pressure can not fly without it. 

Take the following graphic description of the com. 
mencement of an eagie’s flight (the writer was ip 
Egypt, and the “sandy soil” was that of the banks of 
the Nile): 

“An approach to within 80 yards aroused the king of 
birds from his apathy. He partly opened his enormous 
wings, but stirs not yet from his station. On gaining 
a few feet more he begins to walk away with jialf. 
expanded, but motionless, wings. Now for the chance, 
Fire! A charge of No. 3 from eleven bore raitles 
audibly but ineffectively upon his densely feath red 
body; his walk increases to a run, he gathers s) eed 
with his slowly waving wings, and eventually le:ves 
the ground. Rising at a gradual inclination, he moiints 
aloft and sails majestically away to his place of re!uge 
in the Libyan range, distant at least five miles fom 
where he rose. Some fragments of feathers den: ted 
the spot where the shot had struck him. The mirks 
of his claws were traceable in the sandy soil, as at 
first with firm and decided digs, he forced his way; 
but as he lightened his body and increased his speed 
with the aid of his wings, the imprints of his ta! ns 
gradually merged into long scratches. The measured 
distance from the point. where these vanished to ‘he 
place where he had stood proved that with all ‘he 
stimulus that the shot must have given to his eyer- 
tions he had been compelled to run full 20 yards before 
he could raise himself from the earth.” 

We have not all had a chance to see this strik ng 
illustration of the necessity of getting up a )jre 
liminary speed before soaring, but many of us have : is- 
turbed wild ducks on the water and noticed them : in 


along it, flapping their wings for some distance to 
get velocity before they can fly, and the necess ty 
of the initial velocity is at least as great with cur 


flying machine as it is with a bird. 

To get up this preliminary speed many plans wire 
proposed, one of which was to put the aérodrome on 
the deck of a steamboat, and go faster and faster un:il 
the head wind lifted it off the deck. This sounds ra 
sonable, but is absolutely impracticable, for when tiie 
aérodrome is set up anywhere in the open air we find 
that the very slightest wind will turn it over, unless 
it is firmly held. The whole must be in motion, but 
in motion from something to which it is held till that 
critical instant when it is set free as it springs into 
the air. 

The house boat was fitted 
launching the aérodrome with a certain initial 
velocity, and was (in 1893) taken down the river 
and moored in the stretch of quiet water I have me! 
tioned; and it was here that the first trials at launching 
were made, under the difficulties to which I have al- 
luded. 

Perhaps the reader will take patience to hear an 
abstract of a part of the diary of these trials, which 
commenced with a small aérodrome which had final! 
been built to weigh only about 10 pounds, which had 
an engine of not quite one-half horse power, and whic) 
could lift much more than was theoretically necessar 
to enable it to fly. The exact construction of this ear! 
aérodrome is unimportant, as it was replaced later Dy 
an improved one, of which a drawing is given, but i! 
was the first outcome of the series of experiments 
which had occupied three years, though the dispositio 
of its supporting surfaces, which should cause it to 


with an apparatus for 
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THE AERODROME. 


From a photograph by A, Graham Bell, Esq. 


house the aérodrome when not in use, and from whose 
flat roof it could be launched in any direction. Means 
for this were limited, but a little “scow” was procured, 
and on it was built a primitive sort of a house, one 
story high, and on the house a platform about 10 feet 
higher, so that the top of the platform was about 20 
feet from the water, and this was to be the place <f 
the launch. This boat it was found necessary to take 





be properly balanced in the air and neither fly up no 
down, had yet to be ascertained by trial. 

What must still precede this trial was the pro- 
vision of the apparatus for launching it into the air. 
It is a difficult thing to launch a ship, although gravity 
keeps it down upon the ways, but the problem here is" 
that of launching a kind of ship which is as ready to 
go up into the air like a balloon as to go off sideways, 
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and readier to do either than to go straight forward, 
as it is wanted to do, for though there is no gas in 
the flying machine, its great extent of wing surface 
renders it something like an albatross on a ship’s 
deck—the most unmanageable and helpless of crea- 
tures until it is in its proper element. 

If there were an absolute calm, which never really 
happens, it would still be impracticable to launch it 
as a ship is launched, because the wind made by run- 
ning it along would get under the wings and turn it 
But there is always more or less wind, and 


ove! 
even the gentlest breeze was afterward found to 
make the air ship unmanageable unless it was abso- 


jutely clamped down to whatever served to launch it, 
and when it was thus firmly clamped, as it must be at 
several distinct points, it was necessary that it should 
be released simultaneously at all these at the one 
critical instant that it was leaping into the air. This 
jis another difficult condition, but that it is an indis 
pensable one may be inferred from what has been said. 
In the first form of launching piece this initial velocity 
was sought to be attained by a spring, which threw 
forward the supporting frame on which the aérodrome 
rested; but at this time the extreme susceptibility of 
the whole construction to injury from the wind and 
the need of protecting it from even the gentlest 
breeze had not been appreciated by experience. On 
No\ ember 18, 1893, the aérodrome had been taken down 
the river, and the whole day was spent in waiting 
for a calm, as the machine could not be held in posi- 
tio: for launching for two seconds in the lightest 
pre -ze. The party returned to Washington and came 
do. n again on the 20th, and although it seemed that 
thee was scarcely any movement in the air, what 
litte remained was enough to make it impossible to 
ma ntain the aérodrome in position. It was let go, 
noi withstanding, and a portion struck against the 
edce of the launching piece, and all fell into the water 
before it had an opportunity to fly. 

On the 24th another trip was made and another day 
spent ineffectively on account of the wind. On the 
271 there was a similar experience, and here four days 
an four (round-trip) journeys of 60 miles each had 
becn spent without a single result. This may seem to 
be a trial of patience, but it was repeated in Decem- 
be when five fruitless trips were made, and thus 
nire such trips were made in these two months and but 
one was the aérodrome even attempted to be 
lai nched, and this attempt was attended with disaster. 
The principal cause lay, as I have safd, in the unrecog 
nived amount of difficulty introduced even by the very 
smallest wind, as a breeze of 3 or 4 miles an hour, 
ha'dly preceptible to the face, was enough to keep the 
airship from resting in place for the critical seconds 
preceding the launching. 

f we remember that this is all irrespective of the 
fitness of the launching piece itself, which at first did 
noi get even a chance for trial, some of the difficulties 
may be better understood; and there were many others. 

uring most of the year of 1894 there was the same 
record of defeat. Five more trial trips were made 
in the spring and summer, during which various forms 
of launching apparatus were tried with varied forms 
of disaster. Then it was sought to hold the aéro- 
drome out over the water and let it drop from the 
greatest attainable height, with the hope that it might 
acquire the requisite speed of advance before the water 
was reached. It will hardly be anticipated that it was 
found impracticable at first to simply let it drop 
without something going wrong, but so it was, and it 
soon became evident that even were this not the case 
a far greater time of fall was requisite for this 
method than that at command. The result was that 
in all these eleven months the aérodrome had not been 
launched, owing to difficulties which seem so slight 
that one who has not experienced them may wonder at 
the trouble they caused. 

Finally, in October, 1894, an entirely new launching 
apparatus was completed, which embodied the dozen or 
more requisites, the need for which had been inde- 
pendently proved in this long process of trial and error. 
Among these was the primary one that it was capable 
of sending the aérodrome off at the requisite initial 
speed, in the face of a wind from whichever quarter 
it blew, and it had many more facilities which prac- 
tice had proved indispensable. 

This new launching piece did its work in this respect 
effectively, and subsequent disaster was, at any rate, 
not due to it. But now a new series of failures took 
place, which could not be attributed to any defect of the 
launching apparatus, but to a cause which was at first 
obscure, for sometimes the aérodrome, when success- 
fully launched would dash down forward and into the 
water, and sometimes (under apparently identically 
like conditions) would sweep almost vertically upward 
in the air and fall back, thus behaving in entirely 


opposite ways, although the circumstances of flight 
seemed to be the same. The cause of this class of 
failure was finally found in the fact that as soon 


as the whole was upborne by the air, the wings yielded 
under the pressure which supported them, and were 
momentarily distorted from the form designed and 
which they appeared to possess. ‘“‘Momentarily,” but 
enough to cause the wind to catch the top, directing 
the flight downward, or under them, directing it up- 
ward, and to wreck the experiment. When the cause 
of the difficulty was found, the cure was not easy, for 
it was necessary to make these great sustaining sur- 
faces rigid so that they could not bend, and to do this 
without making them heavy, since weight was still 
the enemy; and nearly a year passed in these experi- 
ments. 

Has the reader enough of this tale of disaster? If 
o, he may be spared the account of what went on 
n the same way. Launch after launch was successively 
made. The wings were finally, and after infinite prac- 
tice and labor, made at once light enough and strong 
enough to do the work, and now in the long struggle 
the way had been fought up to the face of the final 
difficulty, in which nearly a year more passed, for 
the all-important difficulty of balancing the aérodrome 
vas now reached, where it could be discriminated from 
other preliminary ones, which have been alluded to, 
and which at first obscured it. If the reader will 
look at the hawk or any soaring bird, he will see that 
as it sails through the air without flapping the wing, 
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there are hardly two consecutive seconds of its flight 
in which it is not swaying a little from side to side, 
lifting one wing or the other, or turning in a way that 
suggests an acrobat on a tight rope, only that the bird 
uses its widely outstretched wings in place of the pole. 

There is something, then, which is difficult even for 
the bird in this act of balancing. In fact, he is sailing 
so close to the wind in order to fly at all that if he 
dips his head but the least he will catch the wind on 
the top of his wing and fall, as I have seen gulls 
do, when they have literally tumbled toward the water 
before they could recover themselves. 

Besides this, there must be some provision for guard 
ing against the incessant, irregular currents of the 
wind, for the wind as a whole—and this is a point of 
prime importance—is not a thing moving along all of 
a piece, like water in the Gulf Stream. Far from it 
The wind, when we come to study it, as we have to 
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DIAGRAM SHOWING THE 
AERODROME IN ITS FLIGHT ON THE 


POTOMAC RIVER AT QUANTICO. 


do here, is found to be made of innumerable currents 
and counter currents which exist altogether and simul 
taneously in the gentlest breeze, which is in reality 
going fifty ways at once, although, as a whole, it may 
come from the east or the west; and if we could see it, 
it would be something like seeing the rapids below 
Niagara, where there is an infinite variety of motion 
in the parts, although there is a common movement of 
the stream as a whole 

All this has to be provided for in our mechanical 
bird, which has neither intelligence nor instinct,,with 


out which, although there be all the power of the 
engines requisite, all the rigidity of wing, all the 
requisite initial velocity, it still can not fly This is 
what is meant by balancing, or the disposal of the 


parts, so that the air ship will have a position of 
equilibrium into which it tends to fall when it is dis 
turbed, and which will enable it to move of its own 
volition, as it were, in a horizontal course. 

Now the reader may be prepared to look at the ap 
paratus which finaliy has flown In the completed 
form we see two pairs of wings, each slightly curved, 
each attached to a long steel rod which supports them 
both, and from which depends the body of the ma 
chine, in which are the boilers, the engines, the ma- 
chinery, and the propeller wheels, these latter being 
not in the position of those of an ocean steamer, but 
more nearly amidships. They are made sometimes of 
wood, sometimes of steel and canvas, and are between 
3 and 4 feet in diameter 

The hull itself is formed of steel tubing. The front 
portion is closed by a sheathing of metal which hides 
from view the fire grate and apparatus for heating, 
but allows us to see a little of the coils of the boiler 
and all of the relatively large smokestack in which it 
ends. The conical vessel in front is an empty float, 
whose use is to keep the whole from sinking if it 
should fall in the water. 

This boiler supplies steam for an engine of between 
1 and 1% horse power, and, with its fire grate, weighs 
a little over 5 pounds. This weight is exclusive of 
that of the engine, which weighs, with all its moving 
parts, but 26 ounces. Its duty is to drive the pro- 
peller wheels, which it does at*rates varying from 
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The width of the wings from tip to tip is between 
12 and 13 feet, and the length of the whole about 16 
feet. The weight is nearly thirty pounds, of which 
about one-fourth is contained in the machinery. The 
engine and boilers are constructed with an almost 
single eye to economy of weight, not of force, and are 
very wasteful of steam, of which they spend their 
own weight in five minutes. This steam might all be 


recondensed and the water re-used by proper con 
densing apparatus, but this can not be easily intro 
duced in so small a scale of construction. With it 


the time of flight might be hours instead of minutes. 
but without it the flight (of the present aérodrome) 
is limited to about five minutes, though in that time, 
as will be seen presently, it can go some miles; but 
owing to the danger of its leaving the surface of the 
water for that of the land, and wrecking itself on 
shore, the time of flight is limited designedly to less 
than two minutes. 

I have spared the reader an account of numberless 
delays, from continuous accidents and from failures in 
attempted flights, which prevented a single entirely 
satisfactory one during nearly three years after a 
machine with power to fly had been attained. It is 
true that the aérodrome maintained itself in the air 
at many times, but some disaster had so often inter- 
vened to prevent a complete flight that the most per 
sistent hope must at some time have yielded. On the 
6th of May, of last year I had journeyed, perhaps for 
the twentieth time, to the distant river station and 
recommenced the weary routine of another launch, 
with very moderate expectation indeed; and when on 
that, to me, memorable afternoon the signal was given 
and the aérodrome sprang into the air* I watched it 
from the shore with hardly a hope that the long 
series of accidents had come to a close. And yet it 
had, and for the first time the aérodrome swept con 
tinuously through the air like a living thing, and as 
second after second passed on the face of the stop 
watch until a minute had gone by and it still flew on 
and as I heard the cheering of the few spectators, I felt 


that something had been accomplished at last, fo1 
never in any part of the world or in any period had 
any machine of man’s construction sustained itself 
in the air before for even half of this brief time. Still 


the aérodrome went on in a rising course until, at the 
end of a minute and a half (for which time only it 
was provided with fuel and water), it had accom 
plished a little over half a mile, and now it settled 
rather than fell into the river with a gentle descent 
It was immediately taken out and flown again with 
equal success, nor was there anything to indicate that 
it might not have flown indefinitely except for the 


limit put upon it 
I was accompanied by my friend, Mr. Alexander 
Graham Bell, who not only witnessed the flight, but 


took the instantaneous photograph of it which has been 
given He spoke of it in a communication to the 
Institute of France and in a similar communication 
to Nature 

On November 28 I obtained, with another aérodrome 
of somewhat similar construction, a rather longe1 
flight, in which it traversed about three-quarters of 
a mile, and descended with equal safety In this the 
speed was greater, or about 30 miles an hour. The 


course of this date is indicated by the dotted line in 
the diagram. We may live to see airships a common 
sight, but habit has not dulled the edge of wonder 
and I wish that the reader could have witnessed the 
actual spectacle. “It looked like a miracle,” said one 
who saw it, and the photograph, though taken from 
the original, conveys but imperfectly the impression 
given by the flight itself 

And now, it may be asked, what has been done? 
This has been done: A “flying machine,” so long a 


type for ridicule, has really flown; it has demonstrated 
its practicability in the only satisfactory way—by 
actually flying—and by doing this again and again 
under conditions which leave no doubt. 

There is no room here to enter on the consideration 
of the construction of larger machines, or to offer the 
reasons for believing that they may be built to remain 
for days in the air, or to travel at speeds higher than 
any with which we are familiar. Neither is there 
room to enter on a consideration of their commercial! 
value, or of those applications which will probably 
first come in the arts of war rather than those of 
peace; but we may at least see that these may be such 
as to change the whole conditions of warfare, when 
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800 to 1,200, or even more, turns a minute, the highest 
number being reached when the whole is speeding 
freely ahead. 

The rudder, it will be noticed, is of a shape very 
unlike that of a ship, for it is adapted both for vertical 
and horizontal steering. It is impossible within the 
limits of such an article as this, however, to give an 
intelligible account of the manner in which it performs 
its automatic function. Sufficient it is to say that it 
does perform it. 


each of two opposing hosts will have its every move- 
ment known to the other, when no lines of fortification 
will keep out the foe, and when the difficulties of de- 
fending a country against an attacking enemy in 
the air will be such that we may hope that this will 





* The illustration from an instantaneous photog 
the machine after Mr. Reed. who was in charg: 
whom a great deal of the construction of the aeror 
ed it, and when it is in the first instant of tts aeriad , 
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hasten rather than retard the coming of the day when 
war shall cease 

I have thus far had only a purely scientific interest 
in the results of these labors. Perhaps if it could have 
been foreseen at the outset how much labor there was to 
be, how much of life would be given to it, and how much 
care, I might have hesitated to enter upon it at all. And 
now reward must be looked for, if reward there be, 
in the knowledge that I have done the best I could in 
a difficult task, with results which it may be hoped 
will be useful to others. | have brought to a close 
the portion of the work which seemed to be specially 
mine—-the demonstration of the practicability of me- 
chanical flight—and for the next stage, which is the 
commercial and practical development of the idea, it is 
probable that the world may look to others. The 
world, indeed, will be supine if it do not realize that 
a new possibility has come to it, and that the great 
universal highway overhead is now soon to be opened 


IMPROVEMENTS IN THE METHODS OF QUARRY: 
ING SLATE 
A compete transformation has been made by the 
Société des Ardoisiéres of Anjou in the methods em- 
ployed in quarrying slate, which industry has always 
been a more dangerous one than that of coal mining 
notwithstanding that, in the latter, it is necessary to 


cope with fire-damp 
The methods heretofore employed in working the 
slate deposits are as follows The strata of fissile 


rock capable of being split into roofing slates are al- 
most vertical, and it is vertically also that the work 
of quarrying them is pursued. There are two meth- 
ods of extracting the slate rock. The first of these is 
the open air method, in which, after the removal 


of the top-bed of decomposed schist, the rock, cut into 


easily handled blocks, is raised to the surface. In the 
second method, a shaft is sunk, in order to reach a 
slate rock of good quality, and then a chamber is ex- 
cavated from which the blocks are raised to the sur- 
face in order to be split into lamine Above the 
chamber there is left a certain thickness of slate 
schist, which possesses great solidity, and the layers 
of which form, as it were, long girders constituting 
part of the ide walls at their extremities Under 
this vault, the excavation constantly descends, while 
the blocks of rock are raised in a bucket which slides 
over an oblique cable stretched above the heads of the 


workmen. But since the roof of the vault, however 
carefully it may have been chiseled out at first, be 
comes weak in the long run, and since it is impossible 
inspect it after the chamber has reached a 
great depth, blocks of stone are apt to fall upon the 
heads of the quarrymen with fatal results. And, more- 
over, if inspection of the vault roof reveals displace 
ments and fiss the only thing to be done 
is to desert the chamber, which will thus become un 
workable because of these cracks and threatened 
cave-ins. Such cave-ins have many chances of extend 
ing to the surface and of involving the ruin of the 


to easily 


sures therein 


entire work as well as that of the hoisting machines 
installed above on the surface It should be stated, 
also, that the lighting of these vast chambers is ac- 


complished with great inconvenience, and that the 
largest kerosene lamps hitherto employed have scarce 
ly any other effect than to vitiate the air with smoke 

In the method of quarrying recently introduce, 
which is destined to completely revolutionize the in- 
dustry, the work is performed in chambers, as before, 
but from the bottom upward. In the former method, 
it is the floor from which the slate is taken, while here 


it is the roof of the chamber that is worked. Suc- 
cessive layers of slate are cut from this by the work- 
men, who stand upon a platform suspended from the 


part of the roof that has been cut away. The slate, 
as fast as it is quarried, is removed through horizontal 
galleries to the main vertical shaft, where it is im- 
mediately hoisted to the surface. The height of the 
chamber is kept always the same by building up the 
floor with waste material as fast as the roof is chis- 
eled away Thus the material replaces the 
strata of rock as fast as they are removed from the 
ceiling, and the side walls can have no tendency to 
fall in, on account of their extremely reduced height, 


waste 
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and that which is not so. Then, in the worthless rock, 
there is opened a direction gallery—a collector paral- 
lel to the vein—and from it are branched other 
short galleries that reach the fissile rock. Each of 
these turns to the right or left without joining the 
contiguous one, since walls are reserved between the 
various chambers, which these cross-galleries are to 
connect with. When the edge of the vein is reached, 





Fie. 1.—SECTION OF A WORKING CHAMBER 
IN THE DESCENDING METHOD OF QUAR- 
RYING SLATE. 


a chamber is opened at each working point and pushed 
toward the other side of the vein. Its width is at 
right angles with the cross-gallery that connects with 
the main gallery, and its length is a prolongation of it. 
In this way there is established a working chamber 
which has the form of a plane-sided excavation of 
from 6'% to 13 feet in height, according to the more or 
less resistant nature of the schist. The excavating is 
naturally done in horizontal lines, and this of itself 
affords the blocks that are raised to the surface after 
passing through the galleries already mentioned. It 
is sometimes necessary to raise the waste material to 
the surface, whence it may afterward be let down 
again for filling in; but the order observed in the 
work generally permits of its being emptied im- 
mediately into the chambers, the excavation of which 
is sufficiently advanced to allow the lower part to 
be filled in, in order that a stratum above may be 
taken out. The work is carried on therefore, as may be 
understood from what we have said above, by cutting 
out the slate and afterward completely filling in the 
chamber thus made. In order to detach a 13-foot block 
from the ceiling, workmen standing upon a foot- 
bridge hung from the roof of the chamber, cut in the 
entire length of the latter a cavity 6 feet in width 
by 13 in height. This cavity is generally formed 
outside of the vein, and at its edge, starting from 
the working points, so as not to pulverize the slate 
schist uselessly. It is then possible to drill blast 
holes, which are charged with-powder. A block of 
schist the entire width of the chamber is blasted 
out and falls upon the floor provided by the first work. 
The blocks, which are sometimes resplit, aré moved to 
the main vertical shaft and drawn up to the surface. 
After the first stratum has been removed, work is 
begun on the second, and, after it is slightly advanced, 





Fig, 2.—SECTION OF A SLATE DEPOSIT WORKED BY THE ASCENDING METHOD. 
HORIZONTAL CROSS-SECTION OF THE MINE IN UPPER CORNER. 


which is by this method of working kept always about 
the same. 

A beginning is made, then, by sinking a shaft to 
a depth of from 500 to 1,000 feet, outside of, but 


in close proximity to the wall of the véin that forms 
the plane of contact of the fissile or utilizable rock 





there is excavated, outside of the vein, a new gallery 
which will end at the new ceiling, at a height of 26 
feet above the floor, and which is connected with the 
main shaft by a collector parallel to the vein. In 
this way, by means of this new system of galleries, 
it is possible to remove the blocks that fall from the 
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second stratum and raise them to the surface at the 
same time the waste material is being introduceg 
into the bottom of the chamber in order to raise the 
floor by the thickness of one stratum. It is hardly 
necessary to say that the waste material is introduce 
and distributed through the upper galleries, while the 
fissile schist that falls from the ceiling is shoveleq 
into cars and carried through the lower galleries, the 
prolongation of which under the accumulating spojj 
is protected by timbering. Things continue thus until, 
in ascending, the non-utilizable stratum of schist jg 
reached. Moreover, when it is desired to work a vein 
of great thickness, it is preferred to divide the fielg 
of operation into two symmetrical parts, by sinking the 
shaft toward the center of the vein, tracing the 
collector through the axis of the latter, and opening 
the chambers on each side of the collector. 

If we add that the electric light has been a:opte 
in the majority of the slate mines of the Angers re. 
gion, and that, in addition, the Société des Ardoisiéres 
of Anjou, the inventor of this method of mining, has 
constructed and is regularly employing, for moving the 
blocks in the chambers, and loading them upon the 
cars, very well arranged electric windlasses which a 
boy can operate and which have all the power desirable. 
while affording absolute security against acci:enta] 
descents of the load, it will be seen that we cd» not 
exaggerate when we say that a genuine revolution is 
in the way of taking place in the method of quarrying 


slate.—Translated from La Nature for the Screvripic 
AMERICAN SUPPLEMENT. 
AMBER, THE GOLD OF THE NORTH.* 
Amper was highly regarded, even in remot: anp- 


tiquity. Long before the days of Homer, the P)eni- 
cian amber dealers were wont to tell how, in the 
northwestern part of Hesoid’s map of the earth, \ here 
a river rising in the Alps, poured into the ocean the 
heat of the sun caused certain trees to exude the gum 
electron (the name under which the amber was k:own 
to the Greeks). Homer makes mention of amber i: the 
Odyssey. The clearness of the declarations of th. an- 
cients in regard to the true nature of amber caused 
much confusion of ideas in recent times on the origin 
of the substance. Even Linnzeus went to conside: able 
trouble to defend the opinion of its vegetable origin. 
Indeed, it was not till near the end of the nineteenth 
century that the natural and geological relations of 
the substance were recognized, and it was known to 
be the fossil resin of a pine. Numerous well preserved 
enclosures found in the gum have enabled naturalists 
to form a very nearly correct idea of an amber tree 
forest, which consisted mainly of a thuya, agrecing 
very closely with still extant varieties. 

The collection of amber until very recently has | een 
by very archaic and primitive methods. The attention 
of the government was, however, called to it a few 
years ago, and since then modern and progressive 
methods have been adopted. From an article on the 
subject which appeared recently in the Woche, we 
gather the following interesting facts: 

The resin of a fossil conifer to which we have given 
the name of amber, collected during the course of 
ages in the “blue earth’—a stratum occurring in the 
sands of the Baltic about at the level of the sea. This 
“gold of the North,” the electron of the ancients, a 
bard, translucent and sometimes transparent sub- 
stance, of a yellow color generally, and capable of a 
high polish, was so highly prized by the ancients, that 
it was the object of voyages of discovery to the north- 
ern shores. 

In the second half of the thirteenth century, with 
the capture of the seat of the main deposits of amber— 
the East-Prussian peninsula of Samland—by the 
Knights of the Teutonic Order, we first begin to find 
reliable historical information regarding the mining 
and working and the trade in the substance. In 1533, 
Paul Jaski, the first wholesale dealer in amber, closed 
a contract with Duke Albrecht, which gave him the 
right of refusal, as first purchaser, of all amber mined 
in the domain, and we can say that with the extin- 
guishment of the Jaski family began the decline of the 
amber industry. From the year 1811, when this oc- 
curred, the K6onigsberger amber turning interests 
slowly began to retrogress. The “blue earth” stratum, 
in which the greatest deposits of amber exist, is worked 
now at Schwarzort (literally “black place”). The prin- 
cipal seat of the amber mining industry, indeed, the 
only place where this fossil resin is found in any con- 
siderable quantity, is still the west coast of Samland, 
from Briisterort to Palmecken. 

The sporadic search for amber, which, by making 
extensive excavations in the coast hills led to the sand- 
ing up of much arable property, was put an end to by 
the government (Prussian), which, in 1867, forbade, 
once for all, these irregular, aimless and planless metli- 
ods. Valuable results can be produced only by sys- 
tematic methods, like those of the late Privy Councilor 
(Geheimrath) Moritz Becker, at Palmecken, instituted 
in 1875. 

Becker, with this in view, united forces with the 
wealthy lEast-Prussian ship-owner, Stantien, and 
founded that flourishing industry, the Samland mine. 
To-day the mine is owned by the Prussian government, 
and is in the direct control of the ministry of agricu!- 
ture, public land and domain. The annual rental 
agreed upon in the last contiact, is a minimum of 
300,000 marks. The highest sum taken in any one 
year by the state since its monopoly of the industry in 
1770, was that returned in 1877, which amounted to 
770,000 marks. This sum, which, by the way, has not 
since been duplicated, was brought about by the ado} 
tion of a new mining method, namely, the search for 
amber under the water by the use of divers and diving 
apparatus. 

The divers, supplied with air by means of pumps. 
work two in each boat. On reaching bottom (about 
12 feet deep on an average) they ply the spade and the 
vick alternately. The greatest finds have been in th: 
deeper water, thus far. Indeed, the deeper the wate! 
the more plentiful the amber, is a proverb. In Pal- 
mecken alone, more than 1,000 men are employed in 
this manner. 

The sorting of the amber is done at the Kénigs- 





* A translation from the Droguen und Farbwaaren Haenaer, published 
in the National Druggist. 
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perger government amber works. There are 30 differ- 
ent kinds known to the trade. Certain kinds go only 
to South Africa; certain others to South America; 
others for Central Africa, etc. Some kinds are en 
tirely for Mohammedans. Such, for instance, are the 
knobs or large pieces used on stems of the narghilehs 
or water-pipes of the Turks. The headquarters for 
the varieties used in the Orient are Vienna, where there 
are over 50 workshops, employing a large number of 
highly skilled artists. In Paris, London, Constanti- 
nople, New York, City of Mexico, Calcutta, Hong-Kong, 
and Yeddo, amber has become a valuable item in com- 
merce. 

THE WASHINGTON INCANDESCENT PETROLEUM 

GAS LIGHT. 

Mew visitors entering the Diisseldorf Exposition 
through the Court Garden Gate will have passed the 
kiosk at the left-hand side without noticing, if only 
for a moment, the dazzlingly bright light in the same 
As announced by an inscription on the dainty little 
temple, it is the Washington light, named after its in- 
vyentor, George Washington. It is an incandescent 
petroleum light without wick, the petroleum being sup 
plied to the burner (which carries a mantle of the size 
of the Welsbach mantle), through a one millimeter 
brass tube, and under a pressure of three to four 
atmospheres. Upon entering the burner the petroleum 
is gasified, so that only petroleum gas rises into the 
mantle, under the air pressure, which is six times that 
used in the case of illuminating gas. In consideration 
of this increased pressure, the mantle has been made 
correspondingly firmer than the one employed by Auer 
for illuminating gas flames. A mantle develops an 
iliuminating power of about 250 Hefner candles, hence 
about four to five times that of a good gas mantle. 
Lamps with two and three mantles are also made, the 
two-flamed lamp, which illuminating 
power of 500 Hefner candles, being capable of serving 
as a substitute for an electric are light. 

The petroleum is kept in a steel plate receptacle pro- 
ded with an air pump and a manometer from which 
is conveyed to the lamp by a pipe conduit. Any num- 
r of lamps may be connected by means of branch 
mduits to the main line. Owing to this arrangement 
ie Washington light is especially adapted for large 
ills, assembly rooms, railway stations, large shops, 
c., but is also commendable for adjoining offices, work- 
siops, etc. By reason ofits great illuminating power it 


possesses an 


—~ eb  wy om wt 


ems especially fitted for street lighting. The lamp in- 
side a globe such as is used for are lights is, like the 
mounted on a post in the lower part of which 
being 


r 


tter, 
ie petroleum tank is located, the pressure 
supplied by a portable pneumatic pump. 
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LIGHT. 
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The lamps and installations are furnished by the 
Washington Light Company, Ltd., of Elberfeld, Ger- 
many. As regards the cost of lighting, this lamp, ac- 
cording to the statements of the company, far exceeds 
all other modes of illumination in cheapness. It is 
claimed that a Washington light of 500 Hefner candles 
illuminating power costs but 4 pfennige (1 cent) per 
hour to run, while an are light costs 23 pfennige (5% 
cents). This estimate is based on petroleum at 22 
pfennige (5% cents) per kilogramme (2.2 pounds), and 
electricity at 60 pfennige (15 cents) per kilowatt 
hour. 

An incandescent gas light of 50 Hefner candle-power 
is put down at 16 pfennige (4 cents) per hour. The 
writer would like to state that no odor of petroleum 
was noticeable in the Exposition Building. 

Translated for the Scientiric AMERICAN SUPPLEMENT 
from Prometheus. 


THE PEANUT. 

Here in Virginia we designate our little friend prin- 
cipally as the peanut, but quite often we likewise allude 
to him as a “ground-pea,”’ and occasionally as a “goo- 
ber.” Over in England they call the same fruit 
“groundnut,” while it is variously known elsewhere as 
“earthnut,” “Manila nut,” “jur-nut,” and “pindar.” 
The scientific patronymic, as we understand it, is 
Arachis hypogwa, and the family belongs to the genus 
of leguminous plants 

Down in South Carolina just now they are cracking 
lots of jokes about peanuts—or rather, “pindars’—for 
they call them by that name in the Palmetto State. A 
Columbia contemporary pokes fun at the South Carolina 
legislators who exhibit a peculiar and most abnormal 
fondness for pindars during business hours. 

Our own Solons show the same weakness, and we 
cannot recall a session of the Legislature when ground- 
peas were not on sale at the Capitol. Not so very long 
ago the member from Lee County was himself the pro- 
prietor of a peanut stand, and brought his son down to 
Richmond to conduct the enterprise. This stand was 
in the rotunda of the Capitol, and there was not an 
hour during the day when the marble Washington 
failed to behold statesmen eating peanuts. 

The famous old stove brought hither from the Cap- 
itol at Williamsburg when Richmond became the seat 
of the State government seems to have been designed 
to give as much surface space as possible for the 
roasting of peanuts. At any rate, the stove was used 
in part for that purpose, and so continued to serve 
legislators as long as a fire was lighted in it. 

A persistent effort long has been made to stamp the 
peanut with the mark of vulgarity, but this nefarious 
scheme has been a total failure. Never was the peanut 
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so popular as it is to-day. It is crowding its haughty 
kinsman, the salted almond, off the festal board, and it 
is rapidly receiving wide recognition as a delicacy 


Time was when goobers were synonyms of circus 
rowdyism, galiery gods’ obstreperousness, and festive 
occasions of the proletariat Now the peanut—espe- 


travels on its merits, and 


cially the Virginia product 
people of our land.— 


comes in contact with the best 
The Richmond Dispatch 


THE PRESERVATION OF FRUIT JUICES 


DurinG the fruit season of last vear, we alluded to 
the possibility of the preservation of fruit by the use 
of saccharin, without the old and tedious process of 
heating the bottles containing the fruit for a period of 
from two to three hours. From some experiments then 
earried out, though only on a very small scale, it was 
found as the result of careful observation that this heat- 
ing process may be dispensed with, at least for a time, 
though for eventually sending out, even with saccharin 
as a sweetening agent, it may be the safest and more 
satisfactory method. There can be no doubt, however, 
that sound (i. e., neither damaged, decayed, nor 
bruised), ripe fruit may be kept in suitable quantities 
for a considerable time, if covered with a solution of 
saccharin and left undisturbed, this without de 
teriorating the taste, color or aroma of the fruit if 
packed with care. The advantages of a temporary, 
easy and ready preservative are obvious, for it enables 
the manufacturer to stock a quantity of fruit which he 
may retain till he may have either more time to at- 
tend to it, or a better chance of deciding for what pur- 
pose he may employ it, and these are matters of no 
mean importance. Whole fruit may thus be stored in 
bulk, by carefully and without fracture filling into con 
venient sized jars or bottles, and pouring thereon a 
solution containing a quarter of an ounce of refined 
saccharin to the gallon of water, so filling each vessel 
that the solution is within an inch of the cork when 
pressed into position The corks should first of all 
be immersed in melted paraffin wax, then drained and 
allowed to cool 

When fruit juices alone are required for storage pur- 
poses they are prepared by subjecting the juicy fruits to 
considerable pressure, by which process the juices are 
liberated 

The sound ripe fruits are crushed and packed into felt 
or flannel bags. The fruit should be carefull 
rotten or impaired portions being carefully removed; 
this is important, or the whole stock would be spoiled. 
Several methods are adopted for preserving and clarify 
ing fruit juices. A common way in which they are kept 
from fermenting is by the use of salicylic acid or other 
antiseptic substance, which destroys the fermentative 
germ, or otherwise retards its action for a considerable 
time. About two ounces of salicylic acid, previously 
dissolved in alcohol, to twenty-five gallons of juice, or 
forty grains to the gallon, is generally considered the 
proper proportion 

Another method adopted, and which 
ticable, is to fill the freshly prepared co juice into 
bottles until’it reaches the necks, and on the top of this 
fruit juice a little glycerine is placed. Juices thus pre 
served will keep in an unchanged condition in any 
season. Probably one of the best methods of preserving 
fruit juices is to add 15 per cent of alcoho! 95 per cent 
On such an addition, albumen and mucilaginous matter 
will be deposited. The juices may then be stored in 
large bottles, jars or barrels, if securely clo ed, and when 
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allowed to remain undisturbed they become perfectly 
clear, so that further clarification is unnecessary; the 
juice should then be decanted or siphoned off. An 
efficient way of clarifying fruit juices is to heat them 
with a small quantity of albumen (white of egg) in an 
enameled vessel, provided with a close-fitting lid, with- 
out stirring, to near the boiling point of water. The 
impurities under this treatment coagulate, and either 
rise to the top or fall to the bottom; they then need 
to be filtered through felt or flannel This heating 
process most effectively destroys the germs of fermenta 
tion, and the subsequent filtration clarifies the juices, 
which should be kept in a cool place; so stored they 
will remain unchanged for an indefinite period if they 
have been properly and carefully prepared Corks 
should be coated with wax, and if possible the bottle 
necks dipped. Great care should be observed in heating 
the juices, no more being applied than absolutely neces- 
sary, or the delicate aroma will suffer—Min. Water 
Trade Review 

THE CONVERSION OF AMORPHOUS CARBON TO 

GRAPHITE.* 
By Francis J. FrrzGeraip 


THe commercial production of graphite from amor- 
phous carbon having been brought to a successful issue 
by the Acheson process, the object of the following 
article is to set forth certain results which have been 
obtained by various experimenters and have a bearing 
on the subject No attempt will be made to review 
all the work that has been done, but rather to collect 
in one place some of the more important experiments 
and speculations which are connected with the rela 
tions of amorphous and graphitic carbon 

The earliest systematic experiments on the effect of 
the high temperature obtainable by electrical means 
on carbon were those of M. Despretz.? In his experi 
ments, Despretz used a battery of 600 Bunsen cells 
which could be connected up in various ways, according 
to the nature of the work required, and with these 
he tried the effect of high temperatures on different 
varieties of carbon Retort carbon, anthracite coal, 
graphite, sugar carbon, carbon obtained by decom 
posing turpentine in a strongly heated porcelain tube, 
and finally on diamond He states, that so far as he 
could discover, all previous experimenters had come 
to the conclusion that “carbon is fixed and infusible.” 
Referring to an earier communication (July 9, 1894), 
he says: “I proved (there) that carbon is volatile like 
all the bodies called refractory This volatili- 
zation appears in the form of a black cloud which arises 
from the whole surface of the carbon and deposits, in 
great part, on the walls of the vessel in which the 
carbon connecting the two poles of the battery is 
placed. . As I found that carbon dissipated 
rapidly, both by volatilization and combustion, I tried 
to diminish the volatilization and eliminate the effect 
of combustion by working in nitrogen or in a gas that 
would not support combustion, at a pressure greater 
than that of the atmosphere.” 

The apparatus used by Despretz for these experi 
ments consisted of a cast-iron box, having a capacity 
of about 10 liters, and provided with a movable cover 
so that capsules could be placed above and below the 
material treated with the current or the ar« A vertical 
rod passed through a leather stuffing box in the cover, 


and a similar rod passed horizontally through one 
of the walls of the box 4 holder of carbon was at 
tached to each rod The interior of the apparatus 


could be observed during the operation through two 
holes closed with thick glass Two tubes were also 
provided, one of which was connected to a manometer, 
while the other made communication either with an 
exhaust or compression pump By means of this ap 
paratus, a current could be passed through a piece of 
carbon, connecting the carbon holders attached to the 
vertical and horizontal rods, while in a vacuum or in 
a gas In order to experiment with an arc, Despretz 
had another cover provided with two rods, at the end 
of which were attached the carbon holders and be 
tween which an are could be drawn, while with the 
third rod a piece of carbon could be introduced into the 
are Despretz describes various cxperiments in which 
he placed carbon rods between the two electrodes, and 
causing a current to pass through them bent the rods, 
and makes his first mention of graphite in the follow 
ing experiment. The carbon rod, 2 centimeters long 
and 2 millimeters in diameter, was placed between 
the electrodes, and the current from the 6@@ cells, ar 
ranged in twelve series of fifty elements, was passed 
through it with the result that the rod bent and broke 
the upper part showing an enlargement at the fracture 
This enlarged portion resembled “slag” and the ends of 
the carbon were graphite In a note on this point 
Despretz says 

“These experiments are always complex. I describe 
experiments in which the carbon is bent; but as this 
result can only be obtained at the highest tempera- 
tures, it happens at the same time that in nearly every 
case a part of the carbon fused and changed into 
graphite.’’§ 

Several other experiments are described in which 
carbon rods are heated in a similar manner and after- 
ward found to be graphite In one of them an elec- 
trode, formed of carbon, had “swelled up and was con- 
verted into graphite.” In some other experiments in 
which sugar-carbon powder was used for making a 
close contact with the holders, “certain globules in the 
powder had been formed by the heat: and in some 
cases the transformation of the powder into graphite 
was complete.” These phenomena are taken as evi- 
dence of fusion 

Despretz next describes how a carbon filament is in 
troduced into the arc, and in one of these experiments 
with a kind of carbon not indicated the end of the rod 
swelled up and was converted into graphite. In an- 
other experiment a piece of carbon made from turpen- 
tine was introduced into the are with the result that 
it “shows some points on the heated end which appear 
to be fused. This end has acquired the properties of 
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graphite, making marks like that substance, but it does 

not at once become so brilliant on rubbing, nor is it 

as soft to the touch.” 

Experiments are next described in which an arc 
is made to play on pieces of carbon placed in a sugar- 
carbon crucible which forms the positive electrode. 
The most interesting of these experiments, in view 
of the modern manufacture of graphite, are described 
as follows: 

“Some nearly pure anthracite, treated in the same 
way, spread out on a crucible like a black glass. 

A much larger piece of this substance (an- 
thracite) treated in the same manner by the battery, 
which had been weakened by numerous experiments, 
exfoliated. The part which received the direct action 
of the heat became bluish gray in color and was clearly 
graphite. The part on the edges of the crucible became 
less hard but was not yet graphite.’’*. 

The last experiments we shall notice are described 
as follows: 

“T covered and impregnated some acicular rods of 
carbon with more fusible materials, silica, alumina 
and magnesia, in order to see if the presence of more 
fusible substances made the fusion of the carbon easier 
in the heat from the battery. The silica, alumina and 
magnesia were dissipated in the form of vapors and the 
carbon remained behind retaining its (original) prop- 
erties. 

“I placed an acicular rod of carbon in a clay cruci- 
ble, filled the latter with well-dried sand, and then 
passed a current through the carbon which fused and 
volatilized. I found a sort of very hard fulmineous tube, 
of which the inside was lined with smoked quartz 
The inside diameter was at least ten #mes that of the 
carbon.” 7 

As the result of his experiments Despretz concludes 
that 

“In a vacuum, carbon manifestly vaporizes at the 
temperature to which it is raised by a battery of 500 
to 600 Bunsen cells connected in five or six series. 
In a gas the vaporization is more gradual but likewise 
occurs 

“Carbon brought to the temperature which we ob 
tained in our experiments may be bent, welded and 
fused. 

“Any carbon which is submitted for a long time to a 
high temperature becomes. proportionately softer. 
Finally it is transformed into graphite.”t 

In 1870, M. Berthelot published a very interesting 
article on the allotropic forms of carbon. He refers to 
the loose way in which the term graphite is employed, 
as follows 

“Many varieties of amorphous carbon, such as 
natural plumbago and various artificial carbons, have 
been associated with graphite. Thus, Berzelius iden 
tifies with metallic carbons, coke obtained from the 
calcination of oil, also charcoal and lampblack after 
they have been exposed for some time to an intense 
red heat In the same way Despretz applies the name 
graphite to retort and sugar-carbons after they have 
been heated some time either by the enameling lamp 
or the electric arc. M. Regnault and M. Caron have 
designated certain gas-retort carbons with the same 
name and otherwise conform to Berzelius’ opinion. 

“If 1 cite these authorities to specify the sense which 
has been attached in general, up to the present, to the 
word graphite, it is because the definition of this sub- 
stance, whenever it is not crystalline, lacks strictness 
and gives rise to many ambiguities. For example, the 
property of marking paper which has often been cited 
as characteristic of graphite does not belong either to 
metallic carbons or to certain carbons which I shall 
class with true graphites; while it is present in lamp- 
black and some other amorphous carbons.’’§ 

M. Berthelot then goes on to describe Brodie’s dis 
covery of the production of graphitic oxide by the 
oxidation of graphite with nitric acid and potassium 
chlorate. As a result of his study of Brodie’s process, 
Berthelot describes a method of distinguishing the 
various forms of carbon 

“This method consists in oxidizing the carbon at a 
low temperature and examining the products formed, 
under these conditions: 

“(1) Diamond is not appreciably oxidized, even by 
long and repeated treatments, and this is the case 
whether ordinary or black diamonds are concerned. 

“(2) The different varieties of amorphous carbon 
are completely changed into humic-like acids, yellow 
ish brown in color and soluble in water; the properties 
of these acids vary, following the carbons which yield 
them 
“(3) The different varieties of true graphite are 
changed into corresponding graphitic oxides; the prop- 
erties of these oxides vary notably with the nature of 
the graphite from which they are produced: but all 
are characterized in one way by their insolubility, and 
above all by their property of decomposing rapidly and 
with deflagration, when heated.” 

Berthelot then describes the method he employs for 
treating the carbon under examination with the oxidiz- 
ing mixture; calls attention to the fact that the vari- 
ous products of oxidation would lead to a separation of 
the graphite and amorphous classes into numerous 
distinct groups and goes on to say 

“Whatever these more subtle distinctions which re- 
quire further research may be, the method of analysis 
which I propose permits a very clear recognition of the 
three principal groups which comprise the varieties of 
carbon, viz.: diamond, amorphous carbons and graph- 
ites. I propose hereafter to reserve the name graphite 
exclusively for those carbons which yield a graphitic 
oxide; this definition will be found to be sufficiently 
precise and will not give rise to the old ambiguities.’¢ 

After describing the method of applying his tests, 
Berthelot takes up its application to graphites: 

“There exist many distinct varieties of graphites: I 
shall notice especially three, which I have successfully 
distinguished: 

“(1) The graphite of natural plumbago 
“(2) The graphite of cast iron. 
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“(3) Electrical graphite, obtained by the transforma. 
tion of different varieties of carbon under the action of 
the electric arc. ... 


“ 


A. PLUMBAGO. 


“(The variety observed by Mr. Brodie.) 

“The graphitic oxide formed occurs, in the moist 
state, as micaceous plates of a pale yellow color, in. 
soluble in all solvents (neutral, alkaline or acid) and 
unaltered by repeated oxidizing reactions. It containg 
neither chlorine nor nitrogen. 

“When it is dried, even at the ordinary temperature 
it agglomerates in brown, amorphous, tenacious plates 
in which the original structure disappears. 


“B. GRAPHITE FROM CAST-IRON. 


“The graphitic oxide from cast-iron occurs in green 
ish yellow scales, better developed than those of plum- 
bago, and which do not agglomerate in any way during 
desiccation, but still retain a very characteristic yellow 
or greenish yellow tint. This characteristic distin- 
guishes them clearly from oxide of plumbago. 


C. ELECTRIC GKAPHITE. 


“The graphitic oxide of electric graphite has the ap 
pearance of a maroon-colored powder, and does not ag 
glomerate sensibly.”* 

Next follows an interesting study of the relations 
between graphitic compounds and organic compounds 
properly so called, after which there is a discussion of 
“the actual states of carbon,’ where the oxidiz ng 
action is applied to the usual varieties of carbon, to 
earbon that has been treated in various ways, and, 
finally, to carbon prepared by the decomposition of its 
compounds with numerous other bodies, such as ivy- 
drogen, oxygen, metals, etc. Passing over the experi 
ments on the “usual varieties,” we come to the c:n- 
sideration of the effects of heat: 

“By the action of heat alone, that is to say, by l 
cining graphites and various amorphous carbons a! a 
white heat in an atmosphere of hydrogen, I never 
successful in passing from one group to another; on!y 
amorphous carbons appeared to show some increase in 
cohesion. . . . 

“Chlorine, at a white heat, does not change ch 
coal into graphite nor graphite into amorphous carbo 
it is known, besides, that chlorine does not attack f 
carbon. Iodine at a red heat does not change coke inio 
graphite; on the other hand, iodine brings about t! 
transformation by acting on nascent carbon, as w 
be shown later. 

“The action of oxygen is more complicated. It 
fact, gives rise simultaneously to an extreme elevati« 
of temperature and to a formation of dioxide a 
monoxide of carbon. Carbon submitted to this doub 
action may be studied by burning a retort-carbon ro 
previously heated to redness, in a stream of oxyge 
When the end of the rod is fully incandescent it 
rapidly extinguished by plunging it in cold wats 
Then the extreme point of the pencil is removed, ca: 
being taken to confine oneself as far as possible to th: 
portion which has been most strongly heated. T!) 
carbon thus treated is no longer composed exclusive! 
of amorphous carbon, but contains a smal! quantit 
of graphite formed by the double action of heat an 
oxidation. - 

“No action is more worthy of interest than that o 
electricity. I have examined, by the new method « 
analysis, the carbon poles used in the electric light 
It is known that under this action the carbon is vapo1 
ized and passes from the positive pole, which becom« 
continually smaller, to the negative pole, which be 
comes covered with a spongy mass. I oxidized th 
carbon powder collected from a large number of car 
bons that had been used in producing electric ligh 
and obtained great quantities of graphitic oxide. Thi 
graphitic oxide, and, consequently, electric graphité 
are not identical with those of cast-iron or those o 
plumbago. + 8 

“The formation of electric graphite does not occu 
indifferently at the two poles. The negative poles 
thickened by the transport of the carbon, alone yielde: 
a large quantity of graphitic oxide; while the corres 
ponding positive poles, attenuated by the action, only 
contained traces; moreover, these were probably duc 
to the necessarily imperfect separation of the carbon 
which deposited on the poles during the action of th« 
electric light. 

“Nevertheless, the transformation into graphite does 
not necessitate the preliminary volatilization of the 
carbon. In fact, the capsules of sugar carbon, soitened 
by the are from a battery of 600 elements, were found 
to be, in great part, changed into graphite at the nega 
tive pole.” + 

The capsules referred to were those used by Despretz 
in his experiments. 

Omitting details, the results of the next experiments 
are as follows: 

Decomposition of hydrocarbons by heat alone yields 
amorphous carbon. 

Decomposition of methane by the electric spark 
yields amorphous carbon with a trace of graphite. 

Decomposition of methane by chlorine yields amor- 
phous carbon. 

Decomposition of benzene, naphthalene and other 
hydrocarbons at 280 deg., as iodine and hydrochlori 
acid, yields amorphous carbon; but at higher tempera 
tures decompositions with these reagents can be ef 
fected with the production of considerable quantities 
of graphite which appear to be analogous to the ele: 
tric variety. 

Lampblack, produced by the combined action of heat 
and oxidation, yields traces of graphite. 

Decomposition by heat of chloride of carbon yield: 
graphite in considerable quantities, and the same re 
sults are obtained by the decomposition of carbon bi 
sulphide, though the graphite obtained from the latter 
will not mark paper. 

Cyanogen, decomposed by the electric spark, yields 
amorphous carbon with traces of graphite. 





Sodium carbonate, decomposed by heating with 
phosphorus, yields amorphous carbon and a little 
graphite. 

Red-hot sodium reacting with sodium carbonate ylelds 

* Ibid, 
t Ibid, 
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a small quantity of carbon composed, in great part, of 
graphite. The experiments with carbide of boron and 
certain metailic carbides are of such interest, in view 
of later work, that they will be quoted in full. 

Carbide of Boron.—It is known that M. H. Saint- 
Claire Deville has designated by the name of adaman- 
tine boron a variety of crystalline boron, which is hard 
and brilliant and contains a certain percentage of 
carbon. It is easy to separate the carbon by treating 
the boron with a current of dry chlorine at a red heat. 
| have effected this separation at two very different tem- 
peratures, namely: At a temperature lower than that 
of the softening of glass, and at a temperature near 
that of the fusion of porcelain. In both cases the 
carbon was composed of graphite, transformable into 
graphitic oxide and not containing the faintest trace 
of diamond. The only difference between the two ex- 
periments was, that the graphite prepared at a dull red 
heat was amorphous, while the graphite prepared at a 
white heat was crystallized in the hexagonal form well 
known to mineralogists. 

‘The latter carbon was deposited, in part, at some 
distance from the place where the boron had been 
o\iginally placed—a phenomenon of transport which 
i. probably due to the formation of a double chloride 

carbon and boron. Some of the crystals, on account 

an unequal development of their angles, showed in a 
riking manner under the microscope the appearance 
oc! truncated octahedra, calculated to lead a prejudiced 
niind into error. Observed in place, that isto say, on the 
< irfaces, where they were deposited, these crystals pre- 
nted a singular luster and brightness which is never 
oked for in a substance like graphite. Nevertheless, 
the form of these crystals, when examined, as well as 
tneir transformation into graphitic oxide, leaves no 
om for any doubt. 

“Carbide of Iron—It is known that graphite sepa- 
ites from cast-iron in crystalline plates. I examined 
kewise the combined carbon in iron. It was separated 
om white cast-iron by two distinct processes, namely: 
y the action of chlorine at a dull red heat and by 
ie action of mercuric chloride (Boussingault’s proc- 
3s). 

“The carbon obtained in this way is, in both cases, 
omposed of a mixture of amorphous carbon (pre- 
ominant) with a little graphite. It would be interest- 
ng to know if there exists some relation between the 
arious properties of cast-irons and steels and the 
morphous or graphitic nature of the carbon which is 
ound there in the combined state. 

“Carbon from Manganese—M. Caron was kind 
nough to give me a specimen of carbon which he had 
eparated from some metallic manganese prepared by 
iim. This specimen was composed entirely of amor- 
hous carbon. 

“Recapitulating, the carbon separated from the car- 
ides of hydrogen by the action of heat does not con- 
ain a trace of graphite; while the carbon separated 
from sulphide and chloride of carbon by the action of 
heat or from boron by the action of chlorine contains 
1 considerable quantity of graphite. The carbon sepa- 
rated from carbon dioxide (combined with soda) can- 
not be obtained under conditions as simple or as free 
from secondary complications; with this reservation, 
we have seen that the carbon separated either by means 
of phosphorus or sodium contains a certain propor- 
tion of graphite. It is the same with the carbon sepa- 
rated from organic compounds by incomplete com- 
bustion, that is to say, under the combined action of 
heat and oxygen. 

“I believe it results from these observations that 
carbon in separating from hydrogenous compounds, 
assumes by preference the state of amorphous carbon; 
while carbon separating from its combinations with 
chlorine, sulphur, boron and perhaps oxygen under the 
action of heat, shows a certain tendency to assume the 
state of graphitic carbon. I have already pointed out 
an analogous contrast between the several states of 
sulphur separated from its combinations. Finally let 
us add, that graphitic carbons and amorphous carbons 
seem to represent, not the several states of carbon 
itself, such as would exist in its compounds, but cer- 
tain corresponding polymeric states of that element. 

“All these comparisons, I repeat, are of the same 
order as those which result from the study of the mani- 
fold states of sulphur and phosphorus in their combina- 
tions. But there exist here certain analogies and cer- 
tain dissimilarities on which it is important to in- 
sist 

“In fact, sulphur in its various states has the same 
specific heat, and this is also the case with ordinary 
and red phosphorus. The variety of these isomeric 
states of a given element does not surpass that which 
exists between the isomeric states of a given liquid 
hydrocarbon such as the states of the carbide C,,H,,— 
terebenthene, citrene, terebene. Neither does it sur- 
pass that which exists between the various polymers, 
liquid or solid, of a given carbide in different states 
of condensation, such as C,,H,,. In fact, all these car- 
bides possess nearly the same specific heat. 

“Such also are the differences which exist between 
the several graphites, whether the several graphites 
represent the manifold isomeric states of a given, 
equally condensed carbon, or whether they correspond 
to the several condensations of that element. Similar 
remarks apply in general to amorphous carbons. Here, 
then, we have examples of a certain species of isomer- 
ism and polymerism which does not change the specific 
heat appreciably. 

“On the other hand, the comparative study of amor- 
phous carbons, graphites and diamond reveals to us 
another mode of the condensation of matter more pro- 
found than that of ordinary polymerism, and communi- 
cating to the specific heat variations of the same order 
as those observed in passing from one elementary body 
to another.” * 

M. Moissan made a very careful research on the dif- 
ferent varieties of carbon—amorphous, graphite and 
diamond—finally producing diamonds in his electric 
furnace.+ His experiments show that “it is very diffi- 
cult to obtain pure amerrhon irbon.” 

“When carbon is wrdinary temperatures 
and pressures, it ap form of an impalpable 
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maroon-colored powder. It is very light, is not hard 
and is easily oxidized by nitric or chromic acid. 

“This carbon always contains a certain amount of 
some elementary bodies—hydrogen, iodine, lead, zinc, 
ete.—with which it is associated during the reaction. 
To remove these impurities the carbon must be heated, 
that is to say, it must be polymerized.” * 

In his study of graphite Moissan examined a number 
of natural graphites, then proceeded to produce graph- 
ites in the electric furnace and describes three meth- 
ods of performing that operation, which are briefly as 
follows: 

(1) Amorphous carbon is heated to a very high tem- 
perature in the electric furnace, the conversion to 
graphite being effected by “simple elevation of tem- 
perature.” 

(2) An excess of carbon is dissolved in a metal or 
metalloid at a high temperature. The solvent is then 
allowed to cool down and the excess ef carbon separates 
in the form of graphite. 

(3) Carbon is dissolved or combined with another 
element and then thrown out as graphite by the intro 
duction of some other body. 

While lack of space forbids a description of all 
Moissan’s experiments, typical examples illustrating 
the different methods may be noted. 

(1) “Sugar carbon, purified by chlorine and placed 
in a closed crucible, was heated for ten minutes by an 
are of 350 amperes and 70 volts. The appearance oi 
the carbon is sensibly the same as before the experi 
ment; however, its color has become grayer. Asay 
At the third treatment with the oxidizing mixture 
(potassium chlorate and nitric acid) it was trans- 
formed into pale yellow graphitic oxide.+ 

(2) “When aluminium is heated for five or six min- 
utes in the electric furnace (350 amperes and 70 volts) 
in the presence of sugar carbon or simply in a carbon 
crucible, the metal carburizes and on cooling a residue, 
showing a yellow crystalline fracture and containing 
aluminium carbide, C,Al,, is obtained. If it is heated 
for ten or twelve minutes, the aluminium carbide 
volatilizes partially and there remains a brittle, porous, 
gray substance covered with crystals of graphite. The 
latter is separated by treatment with hydrochloric acid, 
then purified by sulphuric and hydrofluoric acids. 
Finally it appears in groups of very brilliant little 
crystals, sometimes showing some black filaments. Its 
density is 2.11. On the first treatment with the oxidiz- 
ing mixture the graphite swells up, and on the second 
the smallest fragments are completely transformed into 
graphitic oxide.” t 

(3) “We started out with a gray cast-iron from 
Saint-Chamond, which contained 3.18 per cent total 
carbon and 0.5 per cent scoriw. (In the analysis of 
iron, the mixture of the different varieties of carbon 
is separated by chlorine or mercuric chloride. The 
residue is burnt in oxygen and we give the name scoriz 
to the ash which remains.) 

“Ten grammes of the cast-iron were placed in a por- 
celain boat lined with 2.3 grammes of boron. The 
whole was heated strongly in a porcelain tube filled 
with dry hydrogen and placed in a reverberatory fur- 
nace. After the experiment a well fused residue, cov- 
ered with a black layer composed entirely of graphite, 
was found in the boat.” § 

Moissan experimented with several elements in the 
production of graphite by the method of different 
solubilities at high and low temperatures, and the 
experiment with silicon is of especial interest, in view 
of the history of the Acheson method of producing 
graphite. 

“When fused silicon is heated in a blast furnace it 
dissolves carbon, which it finally gives up in the form 
of graphite—clear crystalline plates of a _ brilliant 
black color and yielding a yellow graphitic oxide. 

“At the temperature of the electric furnace silicon 
no longer yields graphite; it produces crystalline car- 
bide of silicon.” 

Moissan’s “Study of Carbon Vapor” is also worthy of 
note in this connection. 

“Hitherto the formation of the vapor of carbon has 
not been demonstrated except in the electric arc, either 
by spectral analysis or by M. Berthelot’s beautiful 
synthesis of acetylene. 

“The existence of this vaporization outside the arc 
may be demonstrated in the following fashion: If a 
carbon tube, having an interior diameter of about 2 
centimeters, is placed in an electric furnace made of 
lime, and heated by a powerful are of 2,000 amperes 
and 80 volts, the interior of.the tube is seen to be 
rapidly filled with a very light, black lining produced 
by the condensation of the carbon vapor. 

“The carbon vapor may be made visible by placing 
a boat containing crystalline silicon in the middle of 
the strongly heated carbon tube. The silicon is then 
seen to fuse, to enter into ebullition, and as its vapor 
rises it meets the carbon vapor which descends from 
the upper part of the tube under the heat of the ar« 
There is produced between the boat and the tube a net- 
work of fine needles of silicon carbide. This crystalline 
and transparent compound is formed by the direct 
union of the two vapors.” ‘ 

(To be continued. 


CHINESE VEGETABLE WAX.** 


Tue customs returns of trade for the various Chi- 
nese ports give an interesting insight into the char 
acter of the articles which constitute the commerce 
of this country. Leaving aside tea, opium, cotton 
goods, etc.—familiar articles in trade reports abroad 
—which form the vast bulk of imports and exports, 
many of the minor items strike the attention of a 
foreign reader as being curious objects of commercial 
enterprise. 

In the report of exports of native goods from Ichang 
for 1889 occur such items as 13,000 pounds of tiger’s 
bones, valued at nearly $3,000, a price which precludes 
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the idea that they are to be used as a fertilizer—the 
only use to which any one but a Chinese wouid think 
of putting them. As a matter of fact, they are to be 
used as medicine, a sort of tonic, which imparts 
to the invalid some of the tiger’s strength. Another 
item is 9,000 pounds of “old deer’s horns,” worth 
$1,700. This is another medicinal article with whose 
peculiar properties the pharmacopeia of the West re- 
mains as yet unacquainted. 

Perhaps the most interesting article of all, howeve: 
is “insect wax,” of which 1,539,287 pounds were ship 
ped from lichang in 1889 in foreign ships. This im 
mense quantity cost over 400,000 taels, or about $460,- 
000 in gold. This “insect wax,” or “white wax,” the 
pai-la or Ch'ung pai-la, as it is called in Chinese, is a 
product of the western part of the province of Se- 
Chuen, and of parts of the adjoining province of Kooei 
Choo. It is, however, in the Chien-ch’an Valley, on 
the An-ning River, in western Se-Chuen, that the wax 
insect most flourishes and finds its food most abund 
ant. The whole subject of white wax was, by the 
direction of the English Foreign Office, thorough!y in- 
vestigated by Mr. Hosie, Her Britannic Majesty's con 
sular agent at Shun-King, in Se-Chuen, and from hi 
report thereon the following account is taken 

It seems that in western China, not far from th 
Thibetan frontier, flourishes a tree called vy the Chi 
nese “evergreen tree,” or “crackling-flea tree,” from 
the popping of its branches when burned It is, in 
fact, an evergreen with “leaves springing in pairs 
from the branches; they are thick, dark green, glossy 
ovate, and pointed. In the end of May, and beginning 
of June, the tree bears clusters of small, white flow- 
ers, which are succeeded by fruit of a dark purple 
color.” It has been classified by the authorities of the 
Kew Garden as Ligustrum lucidum Early in the 
spring there appear on the bark of the boughs an! 
twigs of this tree numerous brown, pea-shaped scales 
Upon opening these they are found to contain a ma 
of small animals, like flour, whose movements are 
almost imperceptible. These are the larve deposited 
by the white-wax insect, whose scientific name is 
coceus pe-la, These shells, or scales, are gathered 
by the Chinese about the end of April, and carried 
to the prefecture of Chiating. the center of the in 
dustry, about 200 miles from the Chien-ch'ang Valley. 
For this journey they are wrapped in packages each 


containing about sixteen ounces. The utmost care is 
taken to protect them from the heat, as the time of 
the development of the larve into insects is near at 


hand, and when this occurs they make their escape 

In the vicinity of the city of Chia-ting is a plain 
described by Mr. Hosie as an immense rice field 

Almost every plat of ground on this plain, as we 
as the bases of the mountains, is thickly edged with 
stumps varying from three or four to twelve feet in 
height, with numerous sprouts rising from their 
gnarled heads. These stumps resemble, at a distance, 
our own pollard willows. The leaves spring in pairs 
from the branches; they are light green, ovate, point- 
ed, serrated, and deciduous 

The identity of this tree is uncertain, but it is 
supposed to be a species of ash, the Frarinus chinensis 
It is called by the Chinese pai-la shu, or white-wax 
tree 

The white-wax scales, upon arrival, are made up 
into small packages wrapped in leaves, about twenty 
or thirty scales in each package, and suspended under 
the branches of the tree. Holes are punched in the 
leaves which constitute their covering, and the in 
sects, on emerging from their scales, creep up the 
branches to the leaves of the tree, among which they 
remain thirteen days. They then descend to the 
branches and twigs, “on which they take up their 
positions, the females, doubtless, to provide for a 
continuation of the race by developing scales in which 
to deposit their eggs, and the males to excrete the 
substance known as white-wax.” It is supposed that 
the wax is intended by nature to protect the scales 

The first appearance of the wax on the undersicd: 
of the boughs and twigs resembles snow, but it gradu 
ally spreads over the whole branch to a depth of on 
quarter of an inch. At the expiration of 100 day) 
from the placing of the insects on the wax tree the 
deposit is complete. The branches are then cut off. As 
much wax as possible is removed by hand, but, to 
secure what remains, the branches are afterward 
boiled This boiling of the branches destroys the 
scales and their larve, thus necessitating the bring 
ing of fresh scales the following year from another 
locality, as above described A pound of scales, it 
is said, will produce four or five pounds of wax 

The wax scraped off is put into boiling water 
where it melts, and, rising to the surface, is skimmed 
off and put into molds Here it solidifies. and the 
work of manufacture is complete The insects, which 
have sunk to the bottom of the pot, are pressed out, 
and, when the wax has all been extracted from them, 
are fed to the pigs. A ton of this wax is worth at 
Shanghai about $1.000 

A tree from which the branches have been rr 
moved is not available again for three years If the 
wax is left on the tree, the male insects buried unde 
it undergo a metamorphosis, emerging with win 
in the autumn and flying away 

This article, in contrast with the deer’s horns anid 
tiger’s bones above referred to, has an intrinsic value 
and not a fictitious one derived from fantastic idea 
as to its medicinal qualities. It is, in fact, a sub 
stance of great utility in common use in China. It 
a clear, white wax, which melts only at a high tem 
perature (160 deg. F.), and is chiefly used to cove 
candles made of animal and vegetable tallow, to pre 
vent too rapid combustion. It is used in some locali 
ties as a sizing for paper and cotton goods, a glaze for 
silk, and a volish for furniture. It is also said to be 
used in southern China as a polish for stone ornaments, 
The above figures of its export give only a partial idea 
of the proportions of the industry. Immense quanti 
ties are shipped from the ports of the upper Yang 
tse in Chinese junks, and some is sent across the 
mountains and via the West River to Canton. It is 
much used there, where I have seen thousands of 
pounds of it in large round cakes stored away in a 
single room. 

The introduction of foreign 
versally used in China, bas had a 
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on the production of white wax. Kerosene lamps 
afford a cheaper light than tallow candles, and the con- 
stantly increasing use of oil diminishes the demand 
for wax This affords but another example of the 
silent but ceaseless revolution which the entrance of 
foreigners into China has inaugurated in every branch 
of native trade. It is possible, however, that a use for 
this wax may be found abroad to re-establish this 
interesting and once flourishing industry. 


ELECTROLYTIC REFINING OF COPPER 


E.ecrricity, as is well known, now plays an import- 
ant part in metallurgy Electro-metallurgy is already 
a science in itself, somewhat mysterious in its princi- 
ples, and having many surprises in store. One of the 
first uses to which electricity was put in this con- 
nection was the refining of copper. The crude copper 
obtained by the ordinary metallurgic processes con 
tains from 97 to 99 per cent of the metal. The rest 
is formed of the following substances, in greater o1 
less proportions, according to the origin and treat- 
ment: oxygen, sulphur, arsenic, antimony, tin, nickel, 


cobalt, bismuth, lead, iron, zinc, gold, and silver. These 
impurities rob the metal of some of the properties that 
render the use of it so valuable in the industries. 
Before the ingots of copper are converted into plates, 
wire, etc., they 


tubes have to be refined, that is to 
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liquid and certain impurities of the metal pass into 
solution in the bath while others become precipitated 
in the form of sediment. In all cases, the copper is 
deposited in a crystalline state upon the cathodes. 
The anodes seem to dissolve and the cathodes increase 
in thickness so that at the end of a certain length of 
time all the crude copper has been deposited upon 
them. The cathodes are then removed from the bath, 
and have the appearance of warty plates of a beauti- 
ful yellowish rose color If it is desired to make 
regular plates of copper, these have to be remelted, 
since, if placed directly in the rolling mill, the grains 
of copper would be crushed but not welded, and would 
separate in thin flakes. 

After each operation the vats are emptied and 
cleaned. The water with which the washing is done 
carries along the refuse that has been deposited upon 
the sides and bottom. This refuse matter, which is 
earefully collected, contains the precious metals that 
have been precipitated in a metallic state by the cur- 
rent. We must add that in order that the operation 
may proceed properly, the electrolyte must be made 
to circulate gently from vat to vat through a peculiar 
arrangement of siphons After a certain length of 
time, the bath, which is of a beautiful blue at the 
outset, becomes dirty and greenish, and is full of im- 
purities. In order that fine deposits may continue to 
be obtained, it is necessary to regenerate or purify it 
by physical or chemical means. The solutions em- 
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DIAGRAM SHOWING ELECTRIC CONNECTIONS OF THE VATS IN AN 
ELECTROLYTIC REFINERY. 


ARRANGEMENT OF THE VATS. 
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which constitute in the main the real profit from the 
refining. 

Besides the ordinary refining of copper, some works 
also manufacture, direct from the raw metal, tubes 
of electrolytic copper. The following is, in a few 
words, the principle of the manufacture of tubing 
as worked out by Elmore, an English engineer: Meta} 
mandrels, into which the current is introduced by 
brushes, are made to revolve in an ordinary bath be. 
tween anodes of special profile. As fast as the cop. 
per deposits, it is crushed by two small blocks of very 
hard agate, which move automatically to and fro 
along the mandrel. These blocks are fixed to a double 
fork, devised by Mr. Elmore, but since modified anq 
improved upon by Herr Schmitt, superintendent of 
the Dives works. 

After the tubes have attained an adequate thickness, 
they are removed and turned between three rollers, 
the helicoidal action of which tends to loosen the very 
malleable copper from the mandrels. The separation 
of the metal is afterward effected very easily. 

The works at Dives have an electrolytic building 
328x196 feet, which permits them to turn out 10 tons 
a day. Despite the great difficulties peculiar to this 
sort of manufacture, these works have succeeded in 
producing, day by day, a copper of truly superior 
purity having 100 and even 102 per cent of condue- 
tivity. In recent years, an endeavor has been made 
to treat the mattes and ores of copper by electrolysis, 
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Fie. 3.—SECTION OF AN ELMORE VAT FOR MAKING 


THOFERN SYSTEM. 
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Fie. 4.—GENERAL VIEW OF THE ELECTROLYTIC VAT ROOM OF THE DIVES 
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say, the proportion of copper has to be brought from 
99.8 to 99.9 per cent The most usual method is to 
melt the metal and treat it in reverberatory fur 
naces. Such a method is very difficult of application, 
especially to arsenical copper. Besides, it has the in 
convenience that the gold and silver that almost all 
copper contains, in small quantities, is lost Elec 
trolysis, on the contrary, permits of recovering these 
precious metals, and yields an extremely pure cop 
per, provided the operation is properly conducted 
Electrolytic copper is well adapted for electric uses 
and the manufacture of fine brass designed for cart 
ridge shells 

An electrolytic refining establishment comprises a 
number of rows of vats of quite large size, in each 
of which are arranged the 14 or 1%-inch thick copper 
plates to be refined, which are called “anodes.” Be 
tween these anodes are suspended the “cathodes,” 
in the form of thin plates of laminated or precipitated 
copper. 

All the anodes of each vat are connected together 
as are also the cathodes. The anodes of one vat are 
also connected with the cathodes of the contiguous 
vat. (See diagram in Fig. 1.) 

The vats, which are lined with lead, are filled with 
an aqueous solution of sulphate of conper. to which 
sulphuric acid is added y 

When the dynamo is set in operation, the electric 
current passes from the anodes to the cathodes 
through the electrolyte. Under the action of the cur- 
rent, complex chemical reactions are produced in the 
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ployed contain from 1.05 to 1.40 ounces of copper and 
from 1.76 to 3.52 ounces avoirdupois of sulphuric acid 
to the quart. The current density is very variable 
from one establishment to another. In extensive man- 
ufacture, it is well to increase it up to the limit at 
which the deposits become impure. In Europe, 10 
amperes per square foot of cathode is scarcely ever 
exceeded; at Anaconda, in the United States, 20 am- 
peres are employed. 

The vats are combined in a series of from 100 to 120. 
Each absorbs, on an average, 0.23 of a volt. In order 
to precipitate a ton of copper, it is necessary to em- 
ploy 20 horse power for 24 hours. 

One of the principal inconveniences of this sort of 
industry is that it immobilizes quite a large stock of 
copper, the interest on which bears heavily upon the 
enterprise 

The output of energy is large, and this gives works 
that have hydraulic power at their disposal a great 
advantage, when their location does not increase 
the freight charges out of measure. The net cost of 
the cathodes is but little over half a cent a pound. 
On the other hand, the electrolytic copper has a value 
of but about a cent a pound, on an average, greater 
than ordinary copper, at least just at present. The op- 
eration would not pay very well from a financial point 
of view were it not for the argentiferous deposit 
collected as a by-product In fact, a ton of copper 
contains, on an average, from 1.1 to 2.2 pounds of 
silver and from 30 to 46 grains of gold that are not 
paid for in the purchase of the crude copper, and 
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but the experiments have not given what was ex- 
pected from them. An application of sulphurous acid 
to the electrolytic baths, under a patent obtained by 
MM. Tozzizza, has recently been made, and to this 
we shall probably have occasion to revert after it has 
been tested.—Translated for the ScreENTIFIC AMERICAN 
SupPLeMENT from La Nature. 
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WHERE DO THE PINS GO? 


Ir takes a good many pins to keep the people of the 
United States supplied for a year, says the N. Y. Eve- 
ning Post. The Merriam census figures out that more 
than seven billion ordinary toilet pins were used fn 
1900; of hair-pins, 161,000,000 were consumed; to these 
should be added almost as many more safety-pins. 

These figures are derived from the annual produc- 
tion, which is assumed to be about equal to the annual 
consumption. There is a capital employed in this 
manufacture of $3,236,158. Most of the factories are in 
Connecticut. A year’s crop of pins is worth $898,054. 

The nin has a history which goes back to the Gar- 
den of Eden. Its prototype in nature is the thorn. 
The most ancient relics of prehistoric man are found 
accompanied by pins, made from bone, ivory, bronze, 
copper, and iron. From the lacustrine stations in 
Switzerland alone more than 10,000 pins have been 
taken, and many have been found in Egyptian and 
Scandinavian tombs. Among the Anglo-Saxons and 
Britons loops, ribbons, and hooks and eyes antedated 
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the pin. Then came silver and other metallic skewers, 
and finally the indispensable pin. 

In early days most pins used in this country were 
imported, and during the war of the Revolution the 
price went up to a dollar a paper. They were scarce 
at that. It was then, and during the war of 1812, that 
the making of pins in this country began in a very 
crude way. Dr. J. I. Howe is the father of the Amertl- 
can pin industry as we know it to-day. In 1830 he be- 
gan the study of the problem of pin-making by machin- 
ery, and in six years he had a fine plant in operation 
in Connecticut, making pins for the public and a for- 
tune for himself 

The pin industry created a new demand for stale 
beer, which is used to clean the pins before they are 
plated with tin. 


ELECTRICALLY-DRIVEN PUMPS. 


We illustrate from a photograph a set of pumps, 
onstructed by Frank Pearn & Co., Limited, Man- 
hester, for the gold mines of the Cosmopolitan Pro- 
rietary Limited, Kookynie, West Australia. These 
uumps are capable of lifting 25,000 gallons per hour 
height of 600 feet vertically; they are driven by an 

lectric motor of 135 brake horse power, making 425 
evolutions per minute, and suitable for a voltage 
f 330. 

The pumps are of the three-throw ram type, with 
ams 10% inches diameter, 15 inches stroke, and are 
onnected directly to a three-throw steel crank shaft 
vhich is carried by four standards, fitted with gun- 
netal adjustable bearings. The driving of this is done 
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ELECTRICAL CONDUCTIVITY OF CERTAIN 
ALUMINIUM ALLOYS AS AFFECTED BY EX- 
POSURE TO LONDON ATMOSPHERE. 

Pror. Ernest WILson describes results of exposure 
tests of certain aluminium ailoys. The samples had 
been exposed for thirteen months, and in all cases 
showed the effect of the weather. It is presumed that 
the observed effects were principally due to pitting of 
the surface, although exposure might affect the struc 
ture of the alloys Those alloys containing metals 
widely separated in the electrochemical series are 
most affected by exposure. Nickel, when used alone, is 
considerably affected, but if alloyed with copper the 
conductivity is found to increase slightly during ex- 
posure. This specimen had a breaking load of 45,900 
pounds and a low temperature coefficient for electrical 
resistance, and is thought to be a promising alloy. For 
exposed light aluminium alloys, the tests show that 
copper alone should not be used. The presence of 
equal amounts of copper and nickel reduces the con- 
ductivity, but the gain in mechanical! and non-corrosive 
properties is great. Twenty-four samples were tested, 
and the results are given in tabular form.—Electrician 


COPPER-PLATING METALS BY THE DESSOLLE 
PROCESS. 

In L’Electricien Mr. H. Fontaine describes a new 
method of copper-plating iron and steel, which has 
been developed by Mr. L. Dessolle. A _ preliminary 
outline of the various methods which have been tried 


ELECTRIC PUMPS FOR KOOKYNIE GOLD MINES, WEST 


by two sets of spur wheels, one at each end of the 
crank shaft; thus the minimum of work is passed 
through the shaft. The spur wheels are 6 feet in 
diameter, 3%-inch pitch, 8 inches wide, and are of 
cast iron machine moulded. The pinions on the motor 
shaft are of steel, machine cut, working into cast 
iron spur wheels, machine cut, which are carried by 
a steel shaft working in adjustable gun-metal bear- 
ings. 

The pump barrels are made separate from the valve 
boxes and are interchangeable. 

The valves and seatings are of gun-metal, with 
suitable doors for access. The ram heads are fitted 
with loose cast iron crossheads working in cast iron 
guides of the circular type, to relieve the rams from 
any side thrust. The connecting-rods are of forged 
steel, and have marine ends at the crank pin end, 
adjustable by bolts; the crosshead end is also adjust- 
able. The whole is mounted on a cast iron box base- 
plate made in suitable sections to suit the size of the 
mine shaft.--Engineer. 


To Make a Transparency.—Ordinary printed matter, 
pictures, etc., on paper may be rendered transparent 
by the following process: Dissolve very fine white glue 
in distilled water and apply the solution smoothly and 
evenly over the face of the picture, using a broad flat 
camel's hair pencil for applying it. Now lay the paper, 
face down, on a sheet of glass and press firmly to place. 
When dry the paper will be quite transparent.—Nat. 
Drug. 


heretofore is given as it is thought a better understand- 
ing of the value of this last process can be had by a 
comparison. The feature of this method consists in de- 
positing first an adherent coating on the metal to be 
plated, then transferring to a second bath and complet- 
ing the work.. Adhesion is secured by directing against 
the article to be plated a strong jet of the electrolyte. 
This replaces the solution as fast as it is exhausted, 
and at the same time washes off any adhering impur- 
ities or bubbles of gas. The method of applying the 
new process is described in some detail, and the pre- 
liminary preparations necessary for successful work 
are clearly explained. The object is cleaned either in 
an acid bath or by sand blast in the usual way. The 
first bath, which deposits an adhering coating, is made 
by dissolving four parts of the double cyanide of potas- 
sium and copper, 0.5 of pure potassium cyanide and 0.5 
part of ammonia in 94 parts of water. The current 
density employed in this bath is 30 amperes per square 
meter. After the article has been coated, it is removed 
to a second bath, which is formed by dissolving crystal- 
lized copper sulphate in water, and adding a little free 
sulphuric acid. By keeping the temperature of this 
bath at 35 deg. Centigrade, and directing the jets of 
electrolyte against the surface as described, a current 
density of 750 amperes per square meter can be used. 
This will deposit a layer one-tenth of a millimeter thick 
in fifteen hours. The best that has been done hereto- 
fore has been limited to a current density of 10 am- 
peres per square meter, and this gives a deposit of 
one-tenth of a millimeter in 100 hours. The cost of 
working the solution varies with the character of the 
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work. For plating tubes inside and out, it is given as 
approximately five francs per kilogramme of metal de- 
posited. The advantages of this process are discussed 
particularly in reference to the protection of steam and 
water pipes on vessels, where it is thought the appli- 
cation will be very valuable. 


LONG SPANS FOR OVERHEAD ELECTRIC CABLES. 


Ir has, heretofore, been considered advisable to 
shorten the span of overhead electric cables between 
poles as much as practicable in order to lessen the 
load upon individual poles, so that it has not been 
uncommon to have thirty, forty or fifty poles to the 
mile. While this practice is warranted in some re 
spects, it also has its disadvantages, among which 
are greater first cost, as well as the subsequent greater 
cost of maintenance. Unfortunately, also, when a dis 
astrous storm comes, it is not uncommon for one pole 
after another to fall like bricks in a row, for hundreds 
of yards, showing that even the highest number of poles 
now used is not a certain preventive of such collapses. 
There is also an electrical objection to the multiplica 
tion of poles, namely, the lowering of the total in 
sulation resistance of the line thereby, especially in 
wet weather. It is, therefore, not astonishing to learn 
that some of the long-distance power transmission 
companies are seriously considering a radical depart- 
ure from the conventional practice, proposing to dis 
pense with poles altogether, and in their place to erect 
large towers, 60 feet high and 1,000 feet apart, on 
which they would string their heavy conductors 9 feet 
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apart. Assuming that this plan will be found feasible, 
it is reasonable to assume that the cost of, say, five 
such towers per mile will not much exceed that of 
the forty or fifty poles per mile line. With proper 
precautions the life of such towers should be very 
long, and the cost of maintenance comparatively low 
This proposed departure would not be altogether an 
experiment, for it was frequently necessary in the 
early days of telegraphy, and before the advent of 
submarine cables, to employ long spans of wire to 
cross rivers and bays. For example, there were sev 
eral spans of wire over 2,000 feet long across the 
Elbe and other rivers in Continental Europe, and 
prior to 1847 the Hudson River, in the United States, 
was spanned by a number of wires from Fort Lee to 
Washington Heights, which was then ten miles out 
of New York city, but is now several miles within 
the city limits. At that point the river is 2,700 feet 
wide, and it was the custom to lower the wires into 
the water to permit ships to pass, for which purpose 
men were stationed at the crossing. The Mississippi 
River also was spanned in this way in several places, 
and at one point where the river was 5,720 feet wide, 
the wires, No. 16 hard-drawn iron, were supported on 
masts 307 feet in height. 

But there are much more recent instances of the 
employment of long spans of wire for electrical pur- 
poses across bodies of w where for example, the 
nature of the bottom or 
rents and ice, make it 
eables, or where, in othe 
on the circuit is greater 
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in a cable in the present state of tne art. Thus, a 
telephone cable 3,200 feet in length, with ten pairs of 
conductors, suspended from poles 270 feet high, spans 
the Susquehanna River, in Pennsylvania; and across 
Carquinez Straits, in California, the four heavy con 
ductors of a power transmission line carrying current 
it a pressure of 60,000 volts are strung from iron 
towers 225 feet in height and 4,427 feet apart.—Cas- 
sier’s Magazine 


Continued from Supplement No. 1404, page 22500. ) 
THE UTILIZATION OF WASTES AND BY 
PRODUCTS IN MANUFACTURES.* 


WITH SPECIAL REFERENCE TO THE DECADE OFr 1890-1900. 


By Henry G. Kirrrepar 


THE LEATHER INDUSTRY 


In the making of leather very little is allowed to go 
to waste In 1896 a patent (No. 13,096) was granted 
in England for mating leather-board material, suitable 
for being pressed into form for decorative and cther 
purposes, or for use in substitution for leather floor 
cloth and the like, the waste of leather alone being 
used. Waste fibrous materiai and the wax, oil, album 
inous and extractive matter derived from cottonseed 
and shell are made into a pulp, boiled together with 
silicate of soda, and the whole precipitated by the 
addition of milk of lime The alkaline liquor is then 
drained off from the precipitate Waste leather or 
other animal substance is separately treated with sul 
phurous acid, and then added and thoroughly mixed 
with the first-obtained pulp, together with tanning 
chromium compounds The mass is then 
made into boards, or pressed or molded as desired 

Among the side products of the tanning of leather 
may be mentioned the following Spent tan and tan 
waste liquors containing lime salts; scrap and 
kin for glue manufacture; hair, sold for cheap blanket 
ind cloth manufacture, or for use with lime in plaster; 
‘ manufacture, and refuse washings 
These side products are obtained in the conversion of 
oftened hides into finished sole-leather sides. 

Degras, which has been referred to in connection 
with the woolen industry as being obtained from wool 

ease, is also a by-product of great value in the 
eather industry, and a great demand for this material 
for currying purposes has led to the manufacture of 
it as a special industry In this process the skins are 
treated exactly as in the manufacture of chamois 
leather, being used repeatedly until no longer capable 
of taking up the oil. The supply from this source is 
not sufficient for the demand, hence, an artificial 
degras is sometimes made from oleic acid, fat, and a 
ittle lime soap to which some tannic acid has been 
added 

Scraps of leather are now converted by means of a 
pe 1a 


agents or 


iquors 


ap for glue 


apparatus into boot and shoe heels, as well as 

other things uch as inner soles, et Some of the 
ma bits of leather are utilized for what is called 
hoddy leather,” which is made by reducing the bits 


to a pulp by grinding, and by maceration and conver- 
sion into solid “sides” of leather by pressure. This is 
used to a considerable extent as inner soles for shoes 
and boots If leather scraps can not be used for any 
better purpose, they are utilized in the manufacture 
of glue 

rHe DYEING INDUSTRY 


There are many by-products used in the dyehouse 
ind in the dyeing industry which have contributed 
irgely to the great progress that has been made in 
nanufacturing within the last one or two decades. Of 
the by-products the most conspicuous and valuable 
ive those obtained from coal tar or gas tar, which, not 
many year igo, was a waste material difficult to get 
rid of. It could not be thrown into streams because of 
its polluting the waters, nor could it be disposed of by 
burial because of its destructive effect upon vegetation, 
ind had to be disposed of by burning 

by-products have now become of the highest 
value, not only for the production of exquisite dyes, but 
for medicines and disinfectants, and for the production 


These 


of a accharine substance several hundred times 
sweeter than sugar The list of uses to which these 
materials can now be converted is a long one. Naph- 


thalene, one of the products of gas tar that was for- 
merly a troublesome waste, choking gas pipes and 
making itself obnoxious, is now one of the 
most valuable substances for the preparation of dye 


otherwis 


tulfs rhe manufacture of alizarin, an artificial prep 
aration of the by-products of tar, has destroyed the 
madder industry of Europe, or practically so The 
iniline by-product of gas tar is a most productive 


source of coloring matter, its derivatives being almost 
without number, and producing every shade of color 
imaginable. By means of a synthetic process, certain 
constituents of coal tar can be combined for the pro 
duction of artificial indigo equal in all respects to 
natural indigo, at a cost that makes it an article of 
much commercial value. Naphtha is a well-known pro 


duct of coal tar used in dissolving gums, resinous sub 
stances, etc india rubber and gutta-percha, and for 
many other purpose Perhaps the most important 


products of this tar are benzol 
colors are 


from which aniline 
» obtained, naphthalene, and anthracene, from 
which alizarin and purpurin are obtained 
The primary object of the coal-tar color industry has 
been to supplant dyewood extracts by artificial prod 
uct rhe manufacture of synthetic indigo is perhaps 
the highest attainment yet reached in this line, one 
involving great scientific research of immense com- 
mercial and industrial importance to textile manufac 
turing. It is thought by chemists that the greatest 
promise of ultimate success in supplanting dyewoods 
lies in the development of the azo-dyes as completely 
as artificial alizarin has supplanted madder. For most 
purposes, more especially for the dyeing of cotton, the 
lyewoods may already be dispensed with, since arti- 
ficial substitutes give superior results and are more 
easy of application. § 
*Census Bulletin 190 
+ Industria! Organic Chemistry, 3d edition, 8. P. Sadtler, p. 3%5 
t Weacete Products ar 


& Chem. Zeit., 20, 
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Where dyewoods are used, large quantities of them 
remain after the coloring matter has been extracted 
and are thrown away as useless, though this is not 
carried on to so large an extent now as was formerly 
the case. In France and in some other of the European 
countries, this apparently useless product is mixed 
with tar refuse and formed into compressed cakes for 
fuel. It is said that a large factory at Havre made at 
one time such utilization of their spent dyewoods. This 
firm produced about 120 tons of agglomerated wood per 
month. The product was distinguished by the rela- 
tively small quantity of coal tar (25 to 30 per cent.) 
which they used, as well as by the low price at which 
they were able to sell it as compared with other artifi- 
cial wood fuel. They produced also pyrolignite of iron 
and wood acids, but afterward gave into other hands 
the utilization of the waste residues of their manufac- 
ture as it tended to interfere with .their principal 
product.* 

Before 1870, after concentrating the coloring matter 
from the dyewoods, less than a dollar per ton could be 
obtained for the exhausted wood as a combustible, and 
in most cases it was thrown away as an absolute waste, 
so far as any use could be made of it for industrial 
purposes. The rational application of applied science 
turned this waste into a useful product. M. Chaudet, 
an ingenious chemist at Rouen, began to utilize this 
waste in a practical way, and obtained from the ex- 
hausted dyewoods various products of a commercial 
value. One of the most important was a paper pulp ob- 
tained by separating the incrusting substances. These, 
in their turn, combining with the chemical agents by 
which they were extracted, furnished a useful soda 
soap adapted to use in cotton printing. It is stated that 
some of the residual deposits, resulting from the ex- 
hausted campeachy and fustic woods, can be utilized 
in steam boilers for preventing calcareous deposits. 
The researches of Chaudet led him to discover that 
the wood of the chestnut and the beech yielded almost 
colorless mordants, preferable in many respects to 
those obtained from the ordinary dyewoods It is 
claimed that the spent bark of tanneries submitted 
to a hydraulic press might be employed with equal ad- 
vantages as an economical fuel and the derivatives 
made by distillation usefully applied 

The waste liquors in indigo dyeing are capable of 
being saved and reused. It is reported that at the 
works of the Pincroft Dyeing and Printing Company, 
Adlington, Lancashire, England, the waste liquors con- 
taining indigo in suspension are passed into precipita- 
tion tanks, receiving on the way between 10 and 15 
grains of lime per gallon. The precipitated indigo is 
raised by an ejector from the bottom of the tanks and 
blown into the different vats to be used again.+ 

During the fiscal year ending June 30, 1900, there 
were imported and entered for consumption in the 
United States coal-tar colors and dyes to the value of 
$4,792,103.09, upon which duties were paid to the 
amount of $1,437,630.93 

he production of ammonia from animal matter is 
insufficient to meet the wants of the present day. For- 
tunately the deficiency of. the supply from this source 
is met by an inexhaustible supply from the vegetable 
world, or from the plant life of former periods. In 
the bituminous coal fields and in the deposits of brown 
coal is stored up an unlimited supply of nitrogen 
capable of being converted into ammonia, which is now 
obtained incidentally in the production of illuminating 
gas, of coke, and of animal charcoal, the supply de- 
pending upon the extent of these industries. This is 
likely to prove something of an industrial embarrass- 
ment, as the consumption of ammonia has grown enor- 
mously during the last thirty-five or forty years, while 
on the other hand the manufacture of illuminating 
gas, upon which the main portion of the supply of 
ammonia depends, has been seriously affected by the 
introduction of electricity for illumination, and is 
likely to be further affected. 

Coke production combined with the saving of the by- 
products is an established industry in Europe, and is 
increasing in the United States. The question, Will it 
pay to gain the by-products of the manufacture of 
coke? is no longer pertinent. The answer to this ques 
tion has been practically solved in the affirmative. Coke 
production is the basis of the tar-color industry, and 
will further the growth of the soda industry based on 
the ammonia process. But it is not advocated that the 
production of coke should be only for the gain of am 
monia; the higher yield of coke, the recovery of the 
tar, with the daily increasing demand for the same, 
and the gain of the ammoniacal water are the induce- 
ments held out by the new methods of production. t 

A new and interesting development in the chemical 
industry of the United States is the utilization of the 
sulphureted hydrogen gas developed as a by-product 
in the refining of asphaltum at the California Asphal 
tum Company's works at Ventura, Cal. The gas is 
burned to sulphurous anhydride in the usual manner, 
and the product of the combustion conveyed to the 
lead chambers. Owing to the method of its production, 
the gas is of a high degree of purity, and the acid pro- 
duced is also of a high grade. At present the output 
amounts to 10 tons per day when the works are run- 
ning at their full capacity. Sulphuric acid is made on 
a large scale at one other plant, while the manufacture 
of bluestone and boracic acid, carbonic acid, epsom 
salts, magnesia, and numerous other products is now 
carried on. The State of California has great natural 
resources upon which to base an important chemical 
industry, and its geographical position gives it an 

advantage in supplying certain markets of the Pacific 
slope, so it is probable that such an industry will grow 
up there when the transportation problem is settled. § 


SILK 


There is a large amount of waste made in the manu- 
facture of silk which at one time was considered of 
comparatively little value. Now the reworking of 
waste silk has become an important and profitable in- 
dustry. At the Dublin exposition of 1865, a concern 
of Milan, Italy, showed some silk waste carded by hand 


* Waste Products and Undeveloped Subs‘ances, P. L. Simmonds, p. 219. 
+ Journal of the Society of Chemical Industry, January 31, 1896. 


+ Dr. Bruno Terne’s address before the chemical section of the Franklin 
Institute, Philadelphia, October 20, 1891. 


§ The Engineering and Mining Journal, 1899, 
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and pewer, and spun into yarn, that attracted a great 
deal of attention, and was the subject of interesting 
comments in the technical journals of that time. Silk 
waste carding, however, was not an altogether new 
industry in Italy, at that period, as there were then 16 
or 12 manufacturers, employing upward of 2,000 men. 
women and children, engaged in this occupation, with 
an annual production estimated at about 400.009 
pounds. At the Paris exposition of 1867 the attention 
of the French jury was drawn to some exhibits in this 
line that were made at that time, and interesting men- 
tion was made of them in its report. 


STARCH INDUSTRY. 


There are a number of by-products produced in the 
manufacture of starches from cassava, potato, corn, 
wheat, and rice. By-products in the manufacture of 
rice starch are the rice hulls, which are used mainly as 
fuel and packing material, but are also ground up and 
used for the adulteration of spices and the higher grade 
feed stuffs. As a food product they are of little value, 
on account of their indigestibility and excessive 
amount of fiber. Pure rice starch is not made to any 
great extent, the rice flour being generally sold as rice 
starch. 

Wheat starch is generally made by one of two pro 
esses: (A) Wheat flour is made into a dough and the 
starch washed out in suitable machines, the gluten 
conglomerating and separating as a tenacious, sti 
mass. This is dried and forms the wheat gluten o 
commerce. It is used as a food article or as a mixing 
product to raise the percentage of proteids in low 
grade feeds. Its utilization is still in its infan:y 
and its application to the arts is in the experimen'!.l 
stage. (B) Wheat flour is allowed to sour or ferme 
and then the starch is separated mechanicaliy «n 
starch runs, the gluten being taken off as a thin flu 
which is generally not recovered. If recovered, it 
dried and gives a product similar to that made 
process A 

The cassava-starch industry is confined to Flori: 
The manufacture is still in the experimental stage, a 
no reliable data are at hand. 

For potato starch the potatoes are peeled and grou: 
and the starch washed out and separated by mecha: 
cal processes. The by-product is potato slop, which 
used as a cattle food in the immediate vicinity, in 
wet condition. The potato and cassava industries a 
of small importance.* 

Corn Starch.—About 99 per cent of the starch ma 
ufactured in the United States is made from corn, t) 
daily maximum consumption being about 180,000 bus! 
els, yielding 2,500,000 pounds of starch and 4,000,01 
pounds of glucose or sugar. From a manufacturin 
standpoint the kernel consists of four parts: Starc! 
gluten, germ, and bran, of which the gluten, bran, an 
germ are by-products. These by-products are separat« 
by mechanical means, the process being somewhat a 
follows: Corn is soaked in moderately warm water fo 
from twenty-four to sixty hours, to which a very sma! 
amount of sulphurous acid has been added to preven 
fermentation and to loosen the intercellular tissu: 
between the starch and gluten cells. The excess o 
soak water is then run off and the wet corn ground i! 
such a way that the germs are loosened without beins 
cut up or broken. The whole mass is then run int« 
separators, where the free germs are floated off as wet 
germs. These are dried in suitable driers, then 
ground to a flour and the oil extracted by hydrauli: 
pressure, leaving the corn oil cake as a by-product 
This product forms one of the staple cattle foods, ani 
contains about 24 per cent. protein and 10 per cent 
fat. The nutritive and digestible properties are very 
high. Ground oil cake is known as germ oil mea! 
The average production is about 2 to 214 pounds pe: 
bushel. Over 50 per cent. of it is exported. 

The corn mass, free from the germs, is then groun« 
very fine and run over bolting-cloth sieves. Here th« 
bran of the corn is separated and remains on the 
sieves. The product that remains in the bolting-cloth 
sieves is pressed, and, combined with about 50 per cent 
of water, is sold for immediate consumption. It is 
known by various names, as “glucose food,” “slop, 
“corn food,” “sugar food,” etc. It heats and quickly 
deteriorates in the wet condition, but can be preserve: 
for a time during hot weather by salting. This sam 
product dried is known as “corn bran,” “dried glu 
cose,” or “sugar food,” or some fancy name. The food 
is easily digested andi competes directly with wheat 
bran. Its composition is about 11 per cent protein 
and 3 per cent fat. Mixed with the gluten meal 
described below, it forms gluten food. The yield per 
bushel is about 41 pounds. 

The substance passing through these sieves, men 
tioned above, is a mixture of starch and gluten. The 
starch is separatel by gravity from the gluten, the 
mixture being run over long level planes, as starch 
tables, runs, or gutters, where the starch settles out as 
a firm mass and the gluten passes away at the ends 
This gluten is settled and gives what is termed wet 
gluten. The starch taken from the tables is used as 
the raw material for the manufacture of the various 
grades of commercial starches, or it is treated with 
acid and converted into the various grades of glucose 
or grape sugars. The wet gluten pressed and dried 
forms gluten meal, the composition of which is, protein 
38 per cent., fat 3 per cent., and starch 40 per cent 
This is one of the richest and best food products on the 
market. The nutritive value is very high, and the 
factor of digestibility ranges from 92 to 96 per cent. 
The yield per bushel of corn is about 5% pounds. The 
gluten meal is treated for the recovery of its starch, 
and gives two new products, a concentrated food stuff, 
characterized by the large amount of proteids (60 to 70 
per cent.) it contains, and a maltose sirup. This food 
stuff is suitable for human consumption, and also for 
raising the percentage of proteids in foods that have a 
small amount of these substances. When the wet bran 
and the wet gluten are mixed in the proportions as 
obtained from the original corn and the mixture dried, 
the resulting food is known as gluten. This is the 
most common food product in the starch and glucose 
industry, and represents about 80 per cent of the food 
output. Its feeding value is very high and its digest- 


= “<< 


* Bulletin No. 58, Department of Agri-niture. The Manufacture of 
Starch from Potatoes and Cassava; by W. H. Wiley, Ph.D. 
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ibility above 90 per cent. Its composition is about 28 
per cent. protein and 3 per cent. fat. 

Corn oil cake and gluten meal are exported exten- 
sively. The bran and gluten food is used almost ex- 
elusively in the United States. The production per 
bushel of corn is about 12% pounds of food, giving a 
maximum daily production of from 1,200 to 1,300 tons, 
valued at $25,000. 

OLD RUBBER. 

Old rubber as a waste material is a thing of the past. 
Nothing containing rubber is discarded, but is utilized 
in some form of commercial utility. One thing that 
formerly rendered rubber comparatively valueless was 
because of its being vulcanized, which rendered it of 
litle use for remanufacture, due to the fact that it 
could not be remelted for mixing with new gum be- 
cause of the sulphuric treatment it had received. This 
difficulty is now overcome, and the old rubber is blended 
with the new in certain proportions with good results, 
enabling the manufacturer to reduce materially the 
price of his goods. Old rubber can be utilized, how- 
ever, Without being mixed with new material, by being 
steamed, passed between rollers and in this softened 
condition applied to a strong, coarse fabric, or used for 
sich purposes as stiffening the heels of boots. 

In 1890 (United States Patent No. 420,820) a patent 
was granted to N. C. Mitchell, of Philadelphia, for a 
process of restoring rubber, with special reference to 
the treatment of rubber waste, such as old boots and 
sioes, for the purpose of recovering therefrom the rub- 
ber as a marketable product. By this process the old 
sock, after being ground between rolls and freed from 
foreign matters, such as metal, sand, and fiber, is 
exposed to the action of heat, preferably steam heat, 
for the purpose of devulcanizing and desulphurizing 
the rubber. The steam acts mainly in softening the 
ibber and has but little effect in removing the sul- 
phur. The inventor of the process discovered that de- 
ilphurization may be effected by mixing with the rub- 
er small quantities of sulphide of calcium previous to 
he treatment with steam. When calcium sulphide is 
sed alone, a very high degree of heat is required to 
ffect desulphurization, which high degree of heat dries 
he rubber to an injurious extent. It is therefore de- 
irable to mix with the calcium sulphide some sub- 
tance which will keep the rubber in a moist condition. 
‘or this purpose heavy petroleum is used, usually in 
he proportion of 7 pints of the mixture of petroleum 
nd sulphide calcium to 200 pounds of rubber scrap. 
seven pints of the fluid contain one-fourth of a pound 
if the sulphide. 

BREWERIES. 


A patent was taken out in England in 1897 (Patent 
No. 3,900) for a process to utilize the solid refuse of 
breweries, distilleries, starch and sugar factories, and 
the like. In the process described the refuse is treated 
with soda lye, and the pulp produced mixed with dif- 
ferent kinds of finely powdered resins. The lye is then 
washed out with water, the remaining water is pressed 
out, and the residual mass is dried in a vacuum drying 
apparatus and finally pressed in molds while warm. 
The material is then claimed to be ready for use as 
laths, panels, wall coverings, etc. 

The exhausted mash-tun grain in breweries is used 
for cattle food, and, while containing too much protein 
to be used alone, it is regarded as a most valuable food 
when mixed with hay. The amount of dry grains pro- 
duced in breweries in the United States is estimated at 
300,000 tons a year, and is all sold for cattle feed. Some 
breweries collect the carbonic-acid gas, that results in 
the process of fermentation, for soda water. There 
are consumed in the neighborhood of 50,000,000 pounds 
of hops annually in the United States in the manufac- 
ture of beer. These hops when they become exhausted 
are a veritable waste, and are buried or thrown on the 
refuse heap 

rIN AND MUSSEL SHELLS. 


Among the materials used in the production of but- 
tons are the remnants of the sheets of tin plate from 
which the bottoms and caps of cans for blacking and 
other boxes have been cut. After the button blanks 
have been punched from these tin remnants, the 
scraps which are left are made into sash weights. An- 
other article that was considered of little or no value 
ten years ago is the fresh-water mussel shell, which is 
now extensively used in the manufacture of buttons. 
These shells were used in the button industry of the 
United States in 1990 to the amount of 4,830,112 pounds 
at a cost of $238,046. 


GLASS. 


Broken glass is now being utiiized in the manufac- 
ture of artificial stone as a building material, which 
has been tested in France with apparent satisfaction. 
The material is known as ceramic stone. The broken 
glass is first ground to a powder, and then devitrified 
by passing it through two furnaces, the second at a 
very high temperature, when the pasty mass is pressed, 
thereby acquiring form and solidity.* 


ASHES, ETC. 


An artificial stone is said to be made in Germany of 
sifted ashes, potash, and other alkaline carbonates, 
gypsum, and slaked lime. It is said that this stone is 
not affected by atmospheric conditions. This mixture 
of sifted ashes and other materials is mixed with di- 
luted sulphuric acid and hydrated sulphate of lime, 
forming potassium sulphate, which dissolves, leaving 
a plastic mass of gypsum to be molded by compression 
into the desired forms. To remove any alkali that 
may remain in the stone, it is immersed in a solution 
of alum acidified with sulphuric acid; and the alum 
is decomposed and alumina formed, and this still fur- 
ther hardens the stone.; 


CORN PITH 


Among the uses of waste products may be mentioned 
the application of the pith of the cornstalk to naval and 
military uses for the protection of vessels, forts, or 
other structures from the injurious effects of collision, 
projectiles, or otherwise. Efforts have been made 
from time to time, for many years, for some means of 
* Journal of the Society of Chemical Industry, vol. 16, p. 44. 

+ English patent 20612. 1897. 
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readily and effectually closing openings made in the 
hulls of vessels by collisions or projectiles. Different 
substances have been proposed, and some have been 
adopted, that have proved more or less serviceable. 

Masses of cork or other light material have been 
used, extending to the water line of the vessel, so that 
in the event of the place being pierced by shot, no 
more water could enter than would fill the place 
traversed by the shot, and thus the buoyancy of the 
vessel would be but slightly interfered with The 
amorphous cellulose of the cocoanut has been used 
with advantage as a barrier or cushion to protect ves- 
sels, forts, and other structures. The discovery that 
a material can be prepared from the pith of cornstalks, 
which possesses in a high degree all the qualities de- 
sired, was made by Mark W. Marston, of Philadelphia.* 
He found that this substance had a capacity to absorb 
water or moisture of over twenty times its own weight, 
which exceeds the absorptive capacity of any known 
substance capable of like uses. Further, the rapidity 
with which the water is absorbed by this substance is 
said to be greater than that shown by any other; thus 
a compressed body of this material will absorb water to 
fully one-half its capacity, or ten times its weight, al 
most as soon as water is brought into contact with it. 
The inventor found that if the substance were dried 
after being saturated, it substantially returned to its 
former condition and acted as before on again being 
wet. 

GLYCERINE, 


In the manufacture of soaps a large portion of the 
glycerine contained in the oils and fats employed, 
passes into the salty lye which is left at the end of the 
operation. A method has been suggested 7 for recover- 
ing from this waste, glycerine in a sufficiently pure 
condition for commercial purposes, ready for use with- 
out further treatment. The method employed consists 
in first treating the lye with an acid to neutralize par- 
tially the free alkali of the solution, and then to add 
sulphate of iron or sulphate of aluminium to complete 
the neutralization, and the precipitate is filtered or 
otherwise separated out. Evaporating is then employed 
to crystallize out the salt, and finally the resultant 
liquid is distilled to obtain the glycerine. 

The wash resulting from the distillation of wine, 
molasses, beet root, and, speaking generally, from eny 
alcoholic fermentative, contains glycerine, which is 
formed during the alcoholic fermentation at the ex- 
pense of the sugar. A process of recovering the zlyc- 
erine from these residues is a recent invention of a 
Frenchman.t The process consists in concentrating 
the wash by evaporation and treating it with an 
agent to neutralize the free acids contained therein, 
then subjecting the wash thus treated to the action 
of steam to carry off the glycerine contained therein, 
and finally condensing the glycerine. Aside from ob- 
taining glycerine from the residues left from the dis 
tillation of wines and similar materials may be 
mentioned other by-products, such as ammonia, tars, 
and salts. A process for the utilization of distillers’ 
wash is the subject of another French invention pat- 
ented in this country. § 

PRINTERS’ INK ROLLERS 

There are now improved means of utilizing waste 
portions of printers’ ink rollers, which have heretofore 
possessed but little commercial value, for the recovery 
of glycerine from the residuum of a process of distilla- 
tion. 

POWDERED MILK 


The manufacture of powdered milk has become in 
late years an industry of considerable importance. The 
main difficulty heretofore has been that milk could not 
be shipped to countries where it was scarce, owing to 
the fact that even in the condensed form it would keep 
but a short time. In very hot climates it is almost im 
possible to use condensed milk, as, after a can is 
opened, it has to be consumed almost immediately 
Condensed milk also contains a large percentage of 
sugar and water, which add to the expense of freight. 
In powdered milk there is no water and absolutely no 
foreign matter, no chemicals being used in the process 
of manufacture. The product is made from sweet 
skimmed milk, by a process of simple evaporation. Not 
until lately, it is believed, has a milk powder been 
manufactured which would remain soluble, owing to 
the action of the heat upon the albumen, but in the 
process now in use the heat is so regulated that there 
is obtained a perfectly soluble product with almost no 
odor, and by adding the required amount of hot water 
a perfect skim milk is obtained. This solution may be 
precipitated by rennet in the same way that ordinary 
skim milk is precipitated, or, if allowed to stand for 
some time, it will sour in the same manner. 

CORN OI 

Corn oil is a valuable by-product of breweries, dis 
tilleries, and starch works. It is adapted for illuminat 
ing purposes, and the claim is made that it may be 
advantageously used for dressing wool, and also as a 
machine oil, and in the manufacture of soap. It might, 
in certain cases, be applicable as a lubricant, its low 
acidity and little tendency to deposit solid matter or to 
“gum” being properties that recommend it for this 
purpose. Donard and Boulet, at their works at Ba 
paume-Les Rouen, France,‘ have treated during the last 
seven years about 28,000,000 pounds of corn cake, from 
which 7,700,000 pounds of oil were extracted. Corn 
oil is the most valuable product obtained from the corn 
kernel in the manufacture of starch, being Werth more 
than the main products—starch> glucose, or grape 
sugar. Corn oil can be treated with sulphur (vul 
canized), giving a product similar to rubber, which is 
used to mix with rubber for the manufacture of all 
kinds of rubber goods. The oil itself is used in paints. 
It is a nondrying oil, very stable, and does not become 
rancid. The characteristic taste and smell are elim- 
inated through refining. Seventy-five to 80 per cent 
of this oil made in the United States is exported. 


* United States patent No, 534611. 1895. 
+ United States patent No, 458647, 1891. 
¢ United States Letters Patent No, 631396. 1899. 
§ Letters Patent No, 669811. 1901. 
| United States patents Noe, 6°5821 and 649169, 
{ Journal of the Society of Chemica) Industry, vol. 16. p. 550, 
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The maximum daily production of corn oil in the 
United States is about 275,000 pounds, worth $16,000 
The value of the by-products, feed and oil, is about 
20 cents per bushel of corn. 


LONDON AIR AND LONDON FOG. 


Tue Rey. John M. Bacon discusses in Knowledge the 
vexed question of London fog. “As to the far travel of 
London smoke,” he says, “when it is not detained in 
fogs over the city, there is plenty of evidence forth 
coming. In days of bright sunshine in the open coun 
try the fairest and most favored suburbs of the west 
end may be partially over clouded if an east wind 
causes London smoke to set in that direction This 
same smoke may be actually seen at thirty miles to lee 
ward, and when it drifts away as London fog it may be 
smelt for twice that distance ' It was on a 
calm clear night last summer that I made a night 
voyage over London, starting at 3 a. m. With gradu 
ally increasing altitude, Fulham was crossed, then the 
suspension bridge at Battersea, next Lambeth and 
Peckham, and so out over Kent. As far as could be 
discerned, London proper at all heights was as free 
from smoke as can be cogceived, but when the town 
was left far in our wake our course took us over some 
cement works, whose chimneys were pouring volumes 
of smoke into the sky. This smoke, however, as viewed 
from our level of 4,500 feet, seemed to rise no consid 
erable height anywhere into the atmosphere; on the 
contrary, it rapidly spread into a low-lying layer, and 
then traveled outward without sensible thinning away 
as far as the eye could reach. At twenty miles distant 
it was on the earth, still making itself unpleasantly 
manifest. . . . As to what may be observed from 
the highest accessible point of St. Paul's, I can record 
some experiences. On many days of moderate fog you 
may be able to climb above the actual fog limits, but 
in the exceptional fogs preceding last Christmas this 
was not so. Under these circumstances what are the 
actual dimensions and conditions of the fog? In one 
of the early numbers of Knowledge, Richard A. Proc 
tor points out by mathematical reasoning, depending 
on the amount of light that even in densest fogs actu 
ally does struggle through from the clear sky above, 


that the depth of the fog layer cannot be very great 
And this seems probable on every account. Particles 
of carbon, being good radiators, must readily reach 


the dew point, and becoming heavy with deposition of 
moisture, must in circumstances of fog be incapable of 
rising high into the atmosphere.” 

THE STUDY OF THE UPPER ATMOSPHERE.* 

Tue ascensions of manned balloons and kites have 
proved latterly an important means of exploring th: 
atmosphere. Consequently, meteorology should re 
joice in this method of observation and manifest it 
interest by making use of the results There is no 
doubt but that the employment of such aids became 
more necessary, when, through the foehn phenomena 
meteorologists first recognized the importance of as 
cending and descending currents and noticed that the 
formation of clouds has as-close a relation to the 
rising currents as has the fine weather to the descend 
ing currents. Of the physical changes that are going 


on around us in the atmosphere, a general theoretical 
picture could be gained, but the deeper understanding 
of the phenomena required that the observer, or at 
least his instruments, should follow the rising and ‘ 


sinking air currents and so furnish more exact con- 
clusions about temperature and humi: Precisely 
for the solution of questions relating to the vertical 
currents, the new methods of scientific aeronautics 
have rendered important services and have given an 
insight into the mechanics of the phenomena that 
could not be gained in any other wa) However, ail 
preceding results are only beginnings and here, as in 


other branches of knowledge, it has proved to be th 
case that every fresh investigation raises new que 
tions; in this case tne relation of these vertical cu 


rents to whirls of air, stratification, et« Earlier it 
vestigators had already perceived the importance of 
aeronautics for meteorological researches Whe 

Charles, the inventor of the hydrogen balloon, mad 
his first ascension in 1783, he took with him a barom 
eter and a thermometer, as did the American aerona 

Jeffries, who ascended from London during the next 
year. It was only until very lately that Germany 
took part in this work, or about the year 1880, but 
then with an instrument markedly superior, namely 
Assmann’s aspiration-psychrometer, and through th: 
munificence of the German Emperor she was enabled 
to carry out the work on a large scale For the se 
ond time the representatives of scientific aeronautics 
now meet on German soil and thereby recognize the 
importance of our efforts. But much indeed has been 
done for this new research by M. Teisserene de Bort 
at Trappes, near Paris, through the perfection of thr 
ballon-sonde, the unmanned balloon carrying self-re 
cording instruments, and by Mr. Rotch, of tlue Hil 

through his application of kites. Both metnods ars 


» good that by their use a great impetus has bee 
given to meteorological research, whereby it is easil) 
understood that there should be uniform rule for 


their employment Looking backward it may be sa 
that the international meetings for the organizatic 


of meteorological research, in 1854 at Brussels, in 187 
at Vienna, and 1879 at Rome, are landmarks in the 
progress of the science, and that when, in Septeml 


1896, the International Committee for Scientific A 
autics was appointed, the plan had been so well « 


sidered and the technical necessity was so evident that 
there was entire unanimity in the deliberations an: 
resolutions. The originator of the idea of the un 
manned balloon was the late Gaston Tissandier, who 
enthusiatically explained the scheme speaker 


in 1886, although nearly ten years elapsed before its 
realization. This work will be fruitful, for wind and 
clouds have no political boundaries and the sun be 
longs to us all. Consequently, we are all striving, for 
various reasons, toward the same goal, and the motto 
viribus units will be, as ever, the decisive measure of 
the result 


* From a paper read by Prof, Dr. von B 
nautical Congress. 
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PYTHON SWALLOWING A SUCKLING PIG. 


Tuere are few people that have not at one time or 
another been present at the feeding of snakes at a 
zoological garden or exhibition, and witnessed with 
amazement how these reptiles kill and gobble up 
animals whose size apparently is in no proportion to 
the slight width of the snake’s jaws. The faculty 
of the snake to swallow comparatively large animals 
with one gulp, is due to the extraordinary flexi- 
bility of the jaw apparatus. The lower jaw of 
the snake is not, as in other vertebrate animals, 
hinged in the upper jaw at the skull and movable 
only in a certain direction, and to a limited extent, 


but the lower jaws are connected by elastic bands 
and the jawbones and palate bones are jointed 
at the skull Now, in order to dispatch the morsel, 


which is made slippery with plenty of saliva, down to 


the wsophagus, the palate bones are set with hook 
like teeth bent backward to prevent the prey from 


slipping back. The exceedingly mobile ribs have no 
breast bone in the front and permit of the greatest 
expansion of the interior of the trunk; in short, the 
entire structure of the snake is equipped for this sort 
of feeding. Snakes eat vemy rarely, and only go for 
live animals. Venomous snakes kill their prey by the 
bite; other serpents, especially boa constrictors, which 
are non-poisonous, crush their victims to death 
We distinguish two kinds of giant snakes: the boas, 
confined to America, and the Old World pythons. 
While, despite all the “Indian stories’ of the boa-con- 
strictor attained a length of fifteen feet, there is not 
one authenticated case where this snake has killed a 
child, not to speak of a full-grown man, nevertheless 
numerous instances of this kind are known to have oc- 
curred in Asia as well as Africa with pythons. The py- 
thon excels the boa in size, although the statement of the 
soldiers of Regulus in the first Punic war that they 
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pearance is due. The head in fact is neither very large 
nor conspicuous save for the rather large and wicked 
looking eyes; but the prothorax has taken on the most 
grotesque form, rising perpendicularly above the head, 
surmounting it as with a head dress. This head dress 
runs out into the aforesaid horns at the side, while 
between them there is a little ridge which, if we follow 
it backward, we see gradually extending and enlarging 
till it forms a long sword-like appendage reaching near- 
ly to the end of the body, and looking like a sort of 
stiff puggaree to the aforesaid head gear. 
Another insect of the order “frog-hopper,” 

“has a head shaped like a miner’s shovel, running far 
forward as a thin and flattened triangular plate, 
scooped out in the middle of its disk, slightly rounded 
at the edges, and turned up at the tip. This leaf-like 
appendage is slightly transparent, and is often prettily 
marked with a series of blackish mottlings which give 
it somewhat the appearance of black lace. The wings 
when closed are placed along the sides of the body in 
a nearly vertical position, and their surface is in some 
instances more or less plentifully sprinkled with mi- 
nute blackish dots, as though it were slightly dusty. 
The large compound eyes are situate in the hinder part 
of the head and the curious shovel-like plate passes 
right in front of them, and in fact bisects their surface, 
leaving part of each eye above and part below its level. 
One would think that this arrangement must interfere 
with vision, at least in the forward direction, though 
no doubt the insect has an unimpeded range of view 
on each side. The exact shape and size of the shovel 
part of the head varies a good deal, so much so indeed 
that different names have been assigned to the differ- 
ent forms under the belief that they were distinct spe- 
cies. However, as it is possible to find large and small 
heads, as well as intermediate ones, in the same batch 
at the same spot, it seems more probable that all the 
differences of form are mere variations within the lim- 
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PYTHON SWALLOWING A SUCKLING PIG. 


had a python of 123 Roman feet in length is doubtless 
exaggerated. It is a fact, however, that pythons have 
measured eight to nine feet. In attacking its prey the 
python first grasps its victim with the fangs, turns 
itself around it, the tail firmly wound around a tree, 
and crushes its ribs and spine For the digestion of 
its food—and the snakes probably have the best di- 
gestion among all animals—it often requires many 
days. In the state of satiety the snake is perfectly 
helpless and can be easily killed From the skin of 
the python the natives make articles of clothing and 
all sorts of other objects 

Our illustration from India shows a python which 
has swallowed a suckling pig and now lies perfectly 
helpless during the process of digestion. 

Translated for the Scientiric AMERICAN SUPPLEMENT 
from Fiir Alle Welt. 


THE “FIEND-FLY.” 

In Knowledge the “bug-proper” 
is described by Mr. E. A 
analyzed is “a little 
one can scarcely be 


in its old formations 
Butler. The first creature 
creature of such weird aspect that 
surprised at its having been asso- 
ciated by country folk with the powers of darkness 
Its scientific name is Centrotus cornutus, and among 
the peasantry of France, its dark color combined with 
the sinister appearance of its foreparts has gained for 
it the sobriquet ‘Le Petite Diable. while an English 
author speaks of it and its relatives as ‘Fiend Flies,’ 
and an American entomologist describes them as 
‘Brownie-bugs.. When viewed in front it seems to 
show a brownish black vertical face surmounted by a 
pair of curved horns, and this was quite enough in 
medieval days to suggest a Satanic association. But 
it is not really the head to which this formidable ap- 


its of a single species. It is impossible to say what 
is the reason for this curious conformation of the 
head. Practically nothing is known of the habits of 
the insect, save that it lives among low plants, grasses 
and the like, especially in dry — places.” 





PRODU C TION OF T HE | UNITED STATES 
IN 1901. 


Tue volume of Mineral Resources of the United 
States for the Calendar Year 1901, David T. Day, Chief 
of Division, now in press, United States Geological 
Survey, presents an interesting and valuable summary 
of the mineral production of 1901, as compared with 
the corrected statistics for other recent years. 

In 1901, for the second time the total value of our 
mineral production exceeded the enormous sum of 
$1,000,000,000, the exact figures being $1,086,529,521, as 
compared with $1,063,620,548 in 1900, and with $972,- 
152,208 in 1899, a gain of 1901 over 1900 of $22,908,973, 
or 2.15 per cent and a gain of 1901 over 1899 of $114,- 
377,313, or 11.77 per cent. 

The notable gains and losses of the last two decades 
are as follows: 

The largest actual gain was that of 1899 over 1898, 
$273,601,810, or 39.17 per cent; next that of 1900 over 
1899, $91,468,340, or 9.41 per cent; then the gain of 
1895 over 1894, which was $94,215,822, or 17.88 per 
cent, and the gain of 1887 over 1886, $74,927,880, or 
16.81 per cent. In other years than those mentioned 
hetween 1880 and 1898 the gains were not noteworthy, 
ind in some of the years, notably in 1884 the produc- 
tion decreased $40,451,968, or nearly 9 per cent. Dur- 
ing the industrial depression of 1892-1895 the produc- 
tion would have been expected to decline, as it did, 
going from $648,895,031 in 1892 to $574,464,724 in 1893; 
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to $527,079,225 in 1894, and then rising to $621,295,047 
in 1895, and not reaching the output of 1892 untij 
1898. 

As heretofore, iron and coal are the most important 
of our mineral products. The value of iron in 190] 
was $242,174,000, as compared with $259,944,000 ip 
1900, and the value of coal was $348,910,469, as com. 
pared with $306,671,364 in 1900. 

It is to be noted that the total amount of time lost 
from strikes in the coal industry in 1901 was only 
733,802 working days, as compared with 4,878,102 
working days lost from strikes in 1900, with 2,124,154 
days thus lost in 1899, and with something like 20. 
000,000 working days thus far lost in 1902 from the 
same cause. 

All of the important metals decreased in both out- 
put and value, with the exception of the production 
of pig iron and zinc, and among the less important 
metals the most remarkable increase both in quantity 
and value was made in platinum: 1,408 ounces valued 
at $27,526, as compared with 400 ounces valued at 
$2,500 in 1900, a gain of 1,001 per cent in value. ‘The 
fuels increased from $406,359,351 in 1900, to $442,395,. 
304 in 1901, a gain of $36,035,953, or 8.87 per cent. 
Every variety of fuel increased in value except petrol- 
eum, which showed an increase in quantity of 5,78, 
665 barrels, but a decline of $9,571,978, due largely to 
the less valuable character of the inc reased prodict 
of the new petroleum fields as compared with the 
older fields. Anthracite coal increased 9,021,207 long 
tons in output and $26,746,169 in value. The average 
price of anthracite coal per ton at the mine was $2.'5, 
the highest figure obtained since 1888, as compar :d 
with $1.85 in 1900 and $1.80 in 1899; and the averae 
price per ton for bituminous coal at the mine was 
$1.05, about one cent more per ton than in 1900. 

The gain of $22,908,973 is due entirely to the in- 
crease in the non-metallic products, since the metal’ ic 
products showed a decline from $550,425,286 in 1910 
to $518,268,377 in 1901, a loss of $32,156,909, whereis 
the nonmetaliic products increased from $512,195.22 
in 1900 to $567,261,144 in 1901, a gain of $55,065,8%2. 
To these products should be added estimated unspe: i- 
fied products, including the rare minerals, lithium 
tungsten, vanadium, uranium, etc., bismuth and cr) 
talline quartz, valued at $1,000,000, making the tot:l 
mineral production for 1901, $1,086,529,521. 

For the first time since 1885 the production of bi-- 
muth in the Uniterd States is noted in this report. 
The manufacture of arsenious oxide was taken up 
for the first time in the United States, in 1901, by the 
Puget Sound Reduction Company at Seattle, Was! 
when an output of 300 short tons was placed on th 
market. For the first time also, in 1901, the produ 
tion of rutile on a large scale was realized by th 
American Rutile Company from the deposits in Ne 
son County, Va., whose output amounted to abou 
40,000 pounds. 


THE CANDIED FRUIT TRADE OF PROVENCE. 


A PARTICULAR commercial specialty in 
that of preserving fruit in sugar, classified in Frenc! 
as “fruit confits,’ which is carried on with greater 
success than anywhere else in the world. The most 
successful houses engaged in this business are locate: 
in the little town of Apt, in the center of a rich an‘! 
protected corner of Provence, where many kinds of 
fruit and vegetables are grown, and shipped to tlh 
Paris and Marseilles markets. It has been stated b) 
one of the most prominent of the Apt manufacturer 
that, although he has experimented repeatedly in th: 
United States and elsewhere with fruits of variou 
kinds, he had failed to secure satisfactory results 
anywhere except in Provence. Consul-General Skin 
ner states that this same manufacturer has a branch 
house in New York, where certain supplementary 
operations are carried on for the American trade 
and he is familiar with the fruit grown in California 
and Louisiana. He says that the fruits of the State: 
mentioned, although attractive to the eye and agrec 
able to the taste in a fresh state, lack the consistency 
of the French fruits, and thus cannot be subjected to 
the repeated boiling and scouring which are essentia! 
to the manufacture of a translucent and perfectly fin 
ished product. This is particularly true of the cher 
ries, from which it is difficult, if not impossible, to 
extract the stones without a small portion of the flesh 
of the cherries adhering. Even in France, the area 
within which satisfactory fruit for this business may 
be grown is restricted to the neighborhood of Apt. 
Thus, for example, the apricots of Roquevaire, also in 
Provence, which are shipped in very large quantities 
in the form of pulp to important canning houses, 
cannot be preserved in sugar, retaining their natural 
form, color and flavor. The process of manufacture 
at Apt possesses no particular mystery, but is carried 
on with great patience under the direction of 
men who have inherited generations of experience 
All the fruits intended for preservation in sugar. upon 
arrival at the factories, are placed in hermetically 
sealed chambers, upon shelves permitting the free 
passage of sulphurous fumes. In this chamber about 
one pound of sulphur per 4,000 kilogrammes (8,800 
pounds) of fruit is burned, and the chamber is 
kept closed for two hours. The effect of the sulphur 
is to brighten the fruit, give it a uniform transparency, 
and remove black spots and superficial imperfections. 
This operation terminated, the fruit is plunged into 
boiling water maintained at a temperature of 100 deg. 
Centigrade (212 deg. Fahrenheit), in which it remains 
for from twenty to sixty minutes. This operation is 
known as the “bleaching process,” the purpose of 
which is to remove the last remaining natural acid 
and render the fruit absolutely pure. After this 
thorough boiling, it is removed and placed in fresh 
water, in order to harden the flesh, and it remains in 
this water, which is constantly renewed, for from 
twenty-four to forty-eight hours, according to the na- 
ture of the fruit. The raw material is by this time 
quite ready for the preserving process proper. It is 
first placed in boiling sirup dailv for a period of about 
two months. There are ten different operations con- 
nected with this branch of the process, which results 
in the concentration of the sirup and guarantees the 
complete preservation of the fruit. The fruit is con- 
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tinued in sirup until the moment for packing and 
forwarding arrives, when it is removed, washed in 
vater, and finally erystallized, an operation which 
consists in again plunging the fruit into sirup with 
boiling sugar, where it remains for ten hours. With 
this final sugar bath, it is considered that the fruit 
can be delivered with entire security to the public. 
It is well understood that the use of sulphur is of no 
importance in so far as the real merit of the finished 
product is concerned; but on the other hand, there 
is no doubt that it renders it much more attractive to 
the eye.—Journal of the Society of Arts. 


RECENT DISCOVERIES OF THE MISSIONE 
ITALIANA IN CRETE. 


Since the famous discoveries of Schliemann and 
those of Doerpfeld and Tjoundas at Troy and in 
Greece, the chief contributions to the solution of the 
problem of pre-Hellenic civilization have been the 
discoveries made by the English at Cnossus and by the 
l'alians at Festo. Students all over the world have 
been surprised by the discovery of a series of new 
documents so numerous and important as to throw 
considerable light on questions relating to the origin 
of European civilization and to the history of the first 
man that inhabited the eastern shores of the Mediter- 
ranean. To Italy belongs the glory of having contrib- 
uted largely to the elucidation of these questions, the 
discoveries of the Missione Archeologica Italiana be- 
ing among the most noteworthy of modern times. 
“he work was done by a company of intelligent, active 
and enthusiastic young men from the Italian School 
of Archwology under wise and able guidance. The 
uccessful explorations on the island of Crete have 
een followed by those in Montenegro and Egypt, and 
till others are planned for Cyrenaica. In addition 
o the success of these expeditions from a scientific 
int of view, many practical results of the greatest 
mportance have been attained. 

The work of the Missione Archeologica Italiana, 
vhich preceded that carried on at Festo or was con- 
emporaneous with it, should receive the apprecia- 
ion it deserves; for instance, the city of Gortina, 
which was second only to Cnossus as the most import- 
int center of Hellenic life and was the most important 
enter of Roman life on the island of Crete, was 
arefully explored, two campaigns being devoted to 
work on the agora and the large Roman theater near 
the Leteo, within the walls of which were incorporated 
that ancient code of laws, “Leggi di Gortina.” Another 
campaign was devoted to the temple of Apollo Pitio 
and the Byzantine church near by—constructed almost 
entirely of old material—and a fourth to the temple of 
Esculapius at Lebena, where the ancient inhabitants 
of Gortina had a sanitorium, and to a port of Gortina 
on the Libyan Sea. There were also expeditions to 
other localities with which communication was gen- 
erally difficult, where the conditions of life were try- 
ing and malarial fevers raged. 

In former archeological campaigns the Missione 
Italiana, besides reorganizing and consolidating the 
work already done at the palace of Festo, completed 
the exploration of the area about the palace, discover- 
ing rich halls with pavements of alabaster and walls 
covered with the finest stucco on which flowers and 
fascia were painted in bright colors. They also dis- 
covered baths in the apartments for the men as well 
as in those of women; and the results of work under 
the palace were most important, showing as they did 
that it had been built on the ruins of a still more 
ancient edifice. Here they found a series of store- 
houses full of pots and jars of terra cotta of most re- 
mote origin, and also an opening containing a very 
old table for refreshments. The fact that the locality 
was inhabited at a very remote period was established 
by the discovery at a considerable depth of articles of 





EXCAVATION IN THE AGORA AT GORTINA. 


chipped or polished stone and the remains of bowls 
which belong to the latter part of the stone age; so 
that from the neolithic era to the Roman period four 
civilizations left their traces and their documents at 
Festo. 

It was thought that there must be a necropolis near 
the palace, and the first uncertain attempts to find it 
were given an impulse in the right direction by the 
accidental discovery, by a peasant, of some very an- 
cient funeral paraphernalia. Excavations were made 
where these objects were brought to light, and tombe 
were found which were merely little chambers cut out 
of the rock, some of them being provided with domes 
These tombs contained skeletons and bones, and a 
rich ‘collection of bronze articles, nearly all of which 
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were broken, including mirrors, knives, large pins, 
arrowheads, etc. Especially worthy of mention were 
two swords—one of which had a hilt which is richly 
wrought and plated with gold—and many vessels of 
bronze and terra cotta fashioned in various and ele- 
gant forms. In these tombs were also many orna- 
ments, such as necklaces or collars of glass, stone and 
gold; heads of pins, and beautiful rings; also hard 
stones on which various characters had been carved. 
This search was extended to different localities and 
resulted in the discovery of many tombs with terra 
cotta urns shaped like coffins and belonging to differ- 
ent periods; and while these finds indicated that the 





STATUE OF ROMAN SENATOR DISCOVERED 
IN THE AGORA AT GORTINA. 


rite of burial was almost universally used, in one 
place there were evidences of cremation. 

Translated for the Scientiric AMERICAN SupPLEMENT 
from L’Illustrazione Italiana. 





PREHISTORIC CIVILIZATIONS OF AMERICA. 
By Epvarp Seer. 


[Pror. Seter, who holds the chair of American Anti- 
quities in the University of Berlin, journeyed to the 
United States to attend the sessions of the Interna- 
tional Association of Americanists, which were held 
in this city recently. Prof. Seler is probably the 
greatest living authority on American antiquities, and 
he is the first scientist to decipher correctly the pic- 
ture writings of the ancient peoples of Mexico and 
Central America. He dictated the following article, 
giving his views on the probable origin of prehistoric 
American civilizations.—The Independent.] 

It is known that when the Spaniards first came 
here they found in the Southern territory of the 
United States a mound building people In certain 
mounds there have been found various articles of 
European origin. From this discovery it is evident 
that at least part of the mounds date after the com- 
ing of both Spanish and English to America. Never- 
theless, it is also true that other mounds antedate 
the coming of the Europeans. 

An opinion first brought out by the late Charles Rau, 
of the Prehistorical Department of the National 
Museum in Washington, was that the mound builders 
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Judging from these and more elaborate remains, 
it may be that before the arrival of the Europeans 
there lived in the Southern States tribes, now extinct, 
that had a higher form of culture than we know of. 
Perhaps there existed a connection. between these 
tribes and the ancient people of Cuba and Haiti. The 
late Frank Cushing, when conducting the Pepper- 
Hearst expedition in the mangrove swamps of the 
coast of Florida, found wooden masks painted with 
different colors, and an assortment of other very cur- 
ious relics. Evidences brought to light in these 
swamps reveal a comparatively high state of culture 
for Indians. Furthermore, it seems that there existed 
in prehistoric times some trade between the tribes of 
Cuba and Haiti and those of the peninsula of Yuca- 
tan, because when Columbus first landed on these 
islands he was told of a land rich in gold and that 
the people of this land wore clothes. The land spoken 
of must have been Yucatan, since the natives of Cuba 
and Haiti wore no clothes at all. 

The old languages of the ancient tribes of Cuba 
and Haiti have not been studied as they ought, for 
the main reason that there are few remains of these 
languages extant. There might be brought out a sim 
ilarity of connection between the Maya language of 
Yucatan and the idioms of the ancient people of the 
Antilles and those of the northern coast of South 
America. 

I do not share in the opinions advanced by French 
authors that the mound builders emigrated from the 
United States to Central America. I incline to the 
opinion that the Toltec, Aztec and Maya cultures 
originated in the region where we find them in Mexico 

Where the various prehistoric peoples originally 
came from no one knows. I do not think they came 
from Asia in comparatively recent times Man is 
very old in America, I think; perhaps he antedates 
the glacial period.. The cultures of the prehistoric 
peoples bear no trace of being imported either from 
Asia or Europe. Neither their architecture por sci- 
ence, such as it was, nor their customs, were brought 
here from other countries. Nor is there any proof that 
there existed any relations even between the ancient 
Peruvian and Maya cultures. The architecture of 
these ancient peoples bears no resemblance to any- 
thing we know of in the Old World. In prehistoric 
Mexico many exact astronomical observations were 
made. The period of Venus was known, and the length 
of the solar year, which was reckoned, as now, at 365 
days, and they had certain methods of intercalation, in 
order to make concordant this inexact reckoning with 
the true length of the solar year. We must suppose, 
unless proofs of the contrary should be brought forth, 
that this scientific knowledge, as, indeed, the whole 
state of civilization of those peoples, was developed by 
themselves without any hint of information from Asia 
or Europe. The people in Mexico, Yucatan and in the 
other places where a high state of culture obtained 
were crowded; their very necessities made them keene1 
of mind and more progressive than other tribes of 
Indians elsewhere, whose agriculture was primitive and 
whose life was nomadic. 

The great question now among archeologists is 
whether the Aztecs were the teachers of the Maya or 
the latter the teachers of the Aztecs. This question is 
not wholly settled, but it is beyond question that there 
are many points in which these cultures coincide. 

The Mexicans had a tradition of a primitive people 
called the Toltecs, whose king and god was Ketzalcouatl 
(Snake of the Green Fathers), who was afterward 
revered as a wind god. The Toltecs, so goes the tradi- 
tion, were the originators of all civilization and cul- 
ture, especially of all the industry, such as working in 
gold, precious stones and feathers; of religion and 
scientific knowledge, and particularly of the calendar 
These people, the Toltecs, the tradition ran, were driven 
out of their homes and their god exiled with them by 
the machinations of a sorcerer called Tezcatlipoca (the 





were an identical people with the Indian tribes con- 
quered by the Europeans. This opinion was shared by 
Cyrus Thomas, of the Smithsonian Institution, who 
directed the field work of exploring the mounds in 
various States. 

My opinion is the same. In certain mounds of 
the Southern States only have there been found arti- 
cles, that in conception and handicraft, appear su- 
perior to those that we know have been made by re- 
cent Indians. These articles are, for instance, disks 
cut from shells and from metal engraved with geomet- 
ric signs, representations of serpents and spiders, and 
illustrations of men holding in their hands figures of 
slain enemies. Certain traits in these figures strongly 
remind one of ancient Central American art. 





EXCAVATION AT LEBENA—THE PORTICO. 


Smoking Mirror), who, too, was afterward venerated 
as a god and, in fact, was one of the principal deities 
of the Mexicans. The Toltecs, continues the legend, 
emigrated in the direction of the rising sun to Natiuh 
lixco—that is to say, from the central highlands of 
Mexico to the Atlantic Coast, where, it is said, their 
descendents are living now. 

This tradition was treated by the late Prof. Brinton 
as wholly mythical. I do not share in this opinion, It 
seems to me that the different traditions touching the 
Toltecs indicate the fact that they were a people of 
Mexican parentage that emigrated to the Maya region 
—Yucatan and Guatem 

It is a fact that at o 
Mayapan and Chichen-! 
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It is also a fact that to the present day there are 
great groups of Mexican people living in Guatemala, 
San Salvador and Nicaragua, who, in those regions, 
are called Pipil (Princes or Sons). It is my opinion 
that the old Toltecs gradually went down the coast to 
Yucatan and the surrounding country, and that the 
greater part of their descendants were submerged in 
the Maya population of that region. 

I am induced to that opinion from the fact that the 
particular traits of Maya culture cannot be expiained 
in any other way than by comparing them with the 
traits of the Mexicans at the time of the Spanish Con- 
quest. The Mexicans, for instance, had a calendar 
constructed upon the basis of twenty signs and thirteen 
numerals. The Maya had the same. But I think that 
neither the hieroglyphics nor the names of Maya day 
signs can be explained without going back to the 
ancient Mexican forms. In ancient times there existed 
a great commercial road going from the highlands of 
Central Mexico to Tabasco and Yucatan, and to the 
Rio Montagua in Guatemala. Along this road it seems 
there had sprung up commercial centers where the 
Mexicans met the Maya traders. Jade, an article more 
valuable in that day than diamonds to-day, was much 
trafficked in in these centers; though, by the way, no 
one has even found where the ancient Mexicans ob 
tained their jade It is a great mystery. It is the 
opinion of geologists that jade was found only in small 
pieces in river beds, and that these depositories were 
searched diligently by the ancient peoples, who made 
of the finding of jade a great art 

As I have said, the knowledge of erecting their 
superb edifices, of making astronomical calculations, of 
weaving clothes and fashioning metals and many other 
things—this knowledge, it is my opinion, was developed 
without contact with any people in Europe or Asia 


GOLD MINING IN EGYPT 


Htunpreps of European and American tourists, in 
pursuit of health or pleasure, now travel on the Nile 
between Cairo and Assouan, every year; and, since the 
destruction of the Dervish power in the Soudan, Wady 
Halfa and Khartoum have attracted many visitors 
Thus the valley of the Nile has become as well known 
as any part of Europe; yet, within a few miles of the 
river, on either side, lies what is practically an un 
known land The sandy waste seen from the river, 
beyond the belt of cultivation, to the eastward, in no 
way represents the whole country between the Nile 
and the Red Sea At Keneh, in lat. 26 deg. N., the 
sandy zone, whik forms the true desert, is but 20 
miles wide, while in the latitude of Assouan it is 
fully 150. To the east of this, and bordering the coast 
of the Red Sea, is a chain of lofty and rugged moun- 
tain 50 miles wide, several of whose peaks attain 
an altitude of 8,000 feet above the sea, and the gen 
eral altitude of the divide of the watershed is from 
1.500 to 2.000 feet It is this belt of mountainous 
country that forms the gold-mining district of Egypt 

The most striking physical features of the country 
are the usually dry water-courses, known as “wadies.” 
These take their rise in the mountains, and run down 
on either side to the Red Sea or to the Nile In 
its upper part a wady usually resembles an ordinary 
torrent-bed, but gradually develops into a long, flat 
winding water-course, with cliffs of rocks on either 
hand, sometimes 200 feet in height, and a bed of sand 
and pebbles, in which all the lithological constituents 
of the neighborhood are represented At times, dur- 
ing the copious rains which fall in the mountains in 
th pring and autumn, these wadies are converted 
Into rushing rivers, which carve out great holes in 
their beds and banks, and leave their marks on every 
side Usually, however, they are only good, hard 
sandy roads, with some small trees and plants, which 
form meager but useful grazing for camels. Toward 
the Nile, on the west, and the Red Sea, on the east, 
the wadies gradually lose themselves in the sands of 
the lower districts, and probably little, if any, of the 
water which they bring down ever reaches the river 
or the sea on the surface. The crystalline rocks, which 
constitute the mountain districts to the east, are of the 
oldest geological series met with in Egypt The 
larger mountain masses are usually formed of a horn 
blendic granite, with pink orthoclase, which gives the 
whole a strikingly red appearance when seen from a 
distance. Surrounding these, in the lower ranges, and 
covering very extensive areas, is a rather fine-grained 
gray granite passing in several places into gneiss, and 
that into mica schist, traversed by dikes and intrusions 
of greenstone, felsite, porphyry, and a very fine-grained 
white, elvan granite. It is in these rocks that most of 
the auriferous quartz veins were found to occur, and 
the more the granite was cut up by the intrusive rocks 
the more frequently and more promising the quartz 
veins appeared to be.—C. J. Alford, in Cassier’s Maga- 
zine 


WHEN COAL WAS CURRENCY 


By F. E. Sawarp 


One of the queer things made of coal is an ancient 
coinage of money The articles termed Kimmeridge 
coal money are found only in one locality, in the pseudo- 
isle of Dorsetshire W. Miles, who constructed a very 
ingenious hypothesis on the subject, attributes these 
obscure relics to the hands of the Phenician artists. 
and regards them as representatives of coin. and of 
some mystical use in sacrificial or sepulchral rites. 
These curious articles are found in two secluded val- 
leys, open to the sea, divided by an intervening ridge of 
considerable elevation, and known as Kimmeridge and 
Worthbarrow Bays. These-bays are in the wildest and 
least frequented part of Purbeck, where the plowshare 
is scarcely known, and the scanty population, retaining 
many primitive characteristics, lives remote from the 
busy world The material of which the coins are 
formed is a bituminous shale. of which an extensive 
bed exists on that part of the coast. It has been much 
used in the neighborhood as fuel, and is still in request 
by the inhabitants for that purpose. It burns freely 
with a white ash and slaty residue, and diffuses a dis 
agreeable bituminous odor over the apartment in which 
it may be consumed, 
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In form, these coal moneys are fiat, circular pieces, 
with beveled and molded edges, from 1% to 24 inches 
in diameter and from 4 to % of an inch in thick- 
ness. The accuracy with which the circular form is 
preserved and the sharpness of the moldings—even 
after the lapse of many ages—show that the pieces 
were turned in a lathe. They have on one side two or 
three or four round holes, apparently for fixing the 
point of a chuck, and on the other side a small pivot 
hole. In a few instances these round holes are ab- 
sent, and the pieces are wholly perforated with a 
single central square hole, so that the piece may be fixed 
on a small, square mandrel head—-another circumstance 
which proves that the people who made these articles 
were well accustomed to the use of the lathe. These an- 
tiquarian problems are discovered beneath the surface, 
at depths varying from 5 to 18 inches, or occasionally 
perhaps at a still greater depth. In some spots they are 
more numerous than in others; in one instance, upward 
of thirty pieces were dug up within the compass of 
about a square yard. They are frequently brought to 
light in some numbers in thegconstruction of drains for 
the purpose of bringing the land into cultivation. They 
are generally found at the bottom of the superior stra- 
tum of mold, irregularly scattered about, and having no 
appearance or association to indicate an intentional and 
careful depositure. Of the substances with which the 
coal money is found associated, the first place must be 
assigned to fragments of pottery. The coal money is 
frequently found mixed with small flat pieces of stone, 
having each but a few inches of surface. 

A British author writes of the unearthing of a piece 
of sculpture cut out of bituminous*shale during some 
excavations at Silchester, in Hampshire. Looking up 
the evidence in the Public Library, I find that for sev- 
eral years there have been carried on explorations of a 
buried Celtic city with the above name. It makes most 
interesting reading. It is Britain’s Pompeii on a small 
scale, but having—it is computed—about double the 
antiquity of the Italian city. Among the three-thou- 
sand-year-old treasures which have come to light was 
the coal statue, representative of the human figure from 
head to groin. There are no legs and probably the 
sculpture was made without@them. The material of 
the statue is spoken of as bituminous shale, but there 
is no evidence to show it was not artistically cut out of 
some kind of timber (like the totem poles of our Pa- 
cific Indians), and in the course of thousands of years, 
buried beneath the surface, had become petrified. How- 
ever, the archeologist of to-day writes of them as a bi- 
tuminous shale. This is another illustration of the 
omniscient utility of coal. The old Celtic word for these 
coal sculptures is “ogam.” Its literal meaning is “man 
of power.” The word alone would explain the raison 
d’étre of the statue. There is a line extending from the 
lips to the center of the body, with numbers of irregu- 
lar cross lines the entire length. Reference to the 
Century Dictionary shows that these unequal lines on 
the coal ogams are inscriptions to the memory of the 
dead “man of power’—being in language power what 
the hieroglyphics were to the Egyptians. In later cen- 
turies the coal-ogam inscriptions were preserved by the 
Celtic tribes as a secret cipher. The ever-useful bitum- 
inous shale was even found to have been used in mak- 
ing the scholars’ school slates of 3,000 years ago. Mer- 
chants’ daybooks were dug out, also made of shale; 
likewise scales and stamps.—New York Times. 


THE WORK OF GEORGE GRAHAM—AN UNKNOWN 
ASTRONOMICAL CLOCKMAKER. 


Aw interesting account of an ancient and ingenious 
triumph of horological science and skill, to which no 
reference can be found in any of the standard works 
upon horology, has been published in London. It re- 
lates to the work of George Graham, who died in 1751 
and who invented the dead-beat clock escapement, which 
even to-day is considered to be the most reliable and 
accurate escapement for timekeepers. During the latter 
part of his life, Graham devoted his researches almost 
exclusively to the production of astronomical instru- 
ments, and the most remarkable of these was a regula- 
tor showing on two dials sidereal and mean time re- 
spectively, both sets of hands controlled by a pendulum 
beating mean time seconds. This original movement 
is still to be seen, and is in splendid condition, having 
been most providentially spared from the hands of a 
repairer. To make an ordinary regulator indicating 
sidereal seconds, it is only necessary to make the clock 
gain 3 minutes 56.5564 seconds per day; but to show 
the two times from one movement controlled by a pen- 
dulum vibrating mean time seconds, requires a knowl- 
edge of mathematical calculation and ingenuity in the 
mechanical arts rarely combined. Graham’s instru- 
ment is a marvel of mathematical ability, and vas con- 
structed with artistic skill, for after one year’s per- 
formance it only showed an error of 31% seconds. That 
is, he made one set of hands showing 86,400 sec. drive 
hands showipg 86,636.5564 sec.—an interesting problem 
for the loverZof mathematics, and a very difficult one 
for the practical mechanician. The train of the clock 
movement is very similar to the usual form of regula- 
tor movements. It has a dead-beat escapement con- 
trolled by a compensation pendulum, known as the 
gridiron, the expansion of the steel rod of the pendulum 
being counteracted with rods of brass. The two sets 
of hands have the usual motion. The day of the month 
is shown in the usual manner, through the slot in the 
dial; but by an ingenious device the calendar is made 
to correct itself for those months that have only thirty 
days, and for February, which has but twenty-eight 
days. It is,evident from this piece of work that Graham 
struggled hard to gain perfection, for he made the 
calendar wheel change itself for leap year, and thus 
show twenty-nine days in February. The mechanism 
is entirely different from that of the modern perpetual 
calendar work. Its action may be concisely described 
as follows: The revolving calendar wheel has thirty- 
one teeth, and is moved one tooth every twenty-four 
hours; a star wheel having twelve teeth is carried 
round by the above wheel, having pins projecting from 
its face which engage with a lever during those months 
which have thirty days. This lever then comes into con- 
tact at the end of the month, so that two teeth are 
moved, and thus the figure 31 is not shown. During 
February the lever is kept in contact for three teeth, so 
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that the figures 29, 30, 31 are not shown. A small star. 
wheel having four teeth is carried on the smal! star. 
wheel having thirteen teeth, but is moved only one 
tooth each year; this wheel alters the lever slightly 
once in four years, and causes the figure 29 to show 
during February in leap year. 


WHY COAL IS WASHED. 


Tue purpose of washing coal is to free it as nearly 
as possible of all matter that reduces its heating ca. 
pacity or has a detrimental effect upon the meta! pro. 
duced with such coal or with coke made from such 
coal. 

The impurities of coal are of two kinds, such as 
are chemically passive, but which do not produce heat, 
but, on the contrary, absorb heat and clog the open. 
ings in the grates by forming ashes and clinkers; they 
must be repeatedly handled, shipped and freight paid 
for them and are a burden all around. 

The other kinds of impurities are chiefly iron pyri- 
tes, an ore composed of iron and sulphur, containing 
as much as 53 per cent. of,the latter element. There 
occurs also frequently some phosphorus, which re- 
mains in the ashes. The sulphur and phosphorus are 
both injurious to the quality of iron produced i» a 
blast furnace and for this reason it is very import ini 
that coal or coke for blast furnace use shall be as free 
from these two elements as possible. The phosphorus 
occurs in the ash producing matter, and remains thre 
unless it is given an opportunity to chemically c .m- 
bine with iron, lime or other matter for which it !as 
an affinity. 

The value of furnace coke is based, apart from ¢-n- 
eral chemical reason, upon its degree of purity from 
ashes, sulphur and phosphorus. 

The effect of sulphur and phosphorus is to mee 
iron brittle. Iron containing these elements in exc: ss 
of certain limits is unfit for all purposes in whi h 
strength is an important requirement. 

There is economy in purifying inferior coal, evn 
for ordinary heating purposes, for not only are asl 's 
an impediment to the rational use of fuel, but tie 
sulphur of the pyrites emits fumes which eagerly co 
bine with what moisture there is in the coal and for n 
sulphurous acid, which exerts a destructive influen e 
upon all iron, as boiler shells, tubes, breechings a: 
slack, that it touches. 

For blacksmith purposes, also, washed coal is fir 
superior to coal in its natural state, because the ten 
ency to form clinkers is very much reduced by t! 
process of washing. 

Lump coal is much purer than nut coal and slac 
Until about fifteen years ago slack had barely an 
value in the Youghiogheny region, on account of i 
large proportion of impurities. Consumers did mn 
want it, and it could be shipped only by rail, whi 
was too expensive; it became a burden at many < 
the mines, and anybody could have had it who car 
to take it. Yet that same slack, when properi 
washed, produces a coke equal to any of the Connell 
ville region. At some of the Monongahela min¢ 
slack was sold in large lots at the tipple at 10 cent 
per ton.—Mines and Minerals. 


PHOTOPHONIC BOOKS FOR THE BLIND. 
By V. De TuRIne. 


A SHEET of transparent paper contains, printed upot 
a black background, a number of small white squares 
separated from each other by intervals one, two, ©) 
more lengths of a square in size. These squares, to 
gether with the intervals, represent the letters ol! 
the alphabet, exactly as do the dots and dashes ot 
Morse. In order to enable the blind to read thes: 
letters, the printed sheet is placed in a frame .between 
two thin plates of glass fully exposed to the light 
and an opaque piece of cardboard, or some other ma 
terial, with a square-shaped opening in the center 
is moved by the reader along the printed lines from 
left to right. Whenever the opening passes over one 
of the white transparent squares, the rays of light 
illuminating the printed sheet pass through this open- 
ing, and, by means of a photophonic apparatus, are 
changed into sound. In this way, the blind reader 
receives the letters in the form of sounds separated 
by longer or shorter intervals of silence, and his 
ear fulfills the functions of the eye. There exists a 
great variety of photophonic devices that can be used 
for transforming the rays of light into sound for the 
purpose above stated. Thus the light may be made to 
impinge upon a plate of selenium intercalated into a 
circuit fed by a galvanic battery, so that whenever 
the light falls upon the selenium and permits the 
currents to pass through it, a slight sound is caused 
in an electro-magnetic apparatus attached to the cir- 
cuit. Or a Wheatstone bridge may be used, fed by an 
alternating or intermittent current, the generator of 
which is situated in one of the diagonals, while the 
other contains a telephone, and a plate of selenium 
is intercalated in one of the branches, the bridge 
being so balanced that the telephone remains silent 
as long as no light falls upon the selenium, while the 
moment that the latter is illuminated it emits a 
sound. In a third method a differential telephone 
fed by alternating or intermittent currents is used, 
which, in one of its circuits, contains a plate of 
selenium; the two circuits being so balanced that the 
currents neutralize each other, and no sound is heard 
as long as no rays of light impinge upon the selenium. 
These methods and many similar ones will be quite 
suitable for the desired object. Instead of photo- 
phonic devices based on the characteristic qualities 
of selenium, others may be used resembling the ap- 
paratus of Mercadier, in which the diaphragm of a 
microphone is covered with lamp-black and serves as 
the bottom of an air-tight box, the cover of which is 
a glass plate. The microphone is intercalated in the 
circuit of a galvanic battery, which also contains the 
primary of an induction coil, the secondary of which 
is connected with a telephone. The light falling upon 
the blackened diaphragm produces, as in the case of 
selenium, the conditions required for the absence of 
sound in the telephone.—Ecl. Electr. 
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SELECTED FORMULA, 
Cement for Leather.— 


MS sr aeeah dd ood Pap ceUdes than dé 1 ounc’ 
a RR pte 2 ounces 
| ree ee 1 drachm 


Water, a sufficient quantity. 

Dissolve the glue in sufficient water with heat; mix 
the starch paste with water; add the turpentine, and 
finally mix with the glue while hot.—Drug. Cir. and 
Chem. Gaz. 


Acid-Free Polish for Leather—Rub up from 90 to 
120 parts of lampblack, 15 parts of boneblack and 350 
parts of syrup (molasses will answer) to a homogene- 
ous mass. In another vessel gently heat 15 parts of 
finely chopped-up gutta percha over a coal fire, until 
it begins to melt, and run together; then, under con- 
stant stirring, add, little by little, 25 parts of cotton- 
seed oil, and continue the heating and stirring until 
the gutta percha is dissolved. When this occurs, add 
§ parts of stearin and stir till dissolved. Now add the 
st: 11 hot mixture, under constant agitation, to the mix- 
ture of syrup and blacks, and work into a homogeneous 
consistence. Finally, dissolve 20 parts of senegal gum 
in 60 parts of water and stir the solution well into the 
mass.—Drug. Cir. and Chem. Gaz. 


Soap for Cleaning Silver Plate.— 


EE 16 tie Se we bos wid ne Ake 80 parts 
Soda or potash lye, 38 deg. B........ 40 parts 
WEY Wasabasawadtien nbn pSbe bn eee ae 10 parts 
Ammonium chloride................ 1 part 
Heat the oil and lye together until saponification 
takes place; dissolve the chloride in the water and 


siir the solution into the soap mixture. Let the whole 
come to a boil, then remove from the fire.—Drug. Cir. 
and Chem. Gaz. 


To Silver-Plate Britannia —According to the Journal 
der Goldschmiedekunst, it was formerly deemed neces- 
sary to cover britannia metal with a layer of copper as 

preliminary to silver plating it. The process has, 
however, been very much simplified, the copper bath be- 
entirely done away with. The metal is now 
s mply plunged into a hot saturated solution of crude 
itassium carbonate and the plating is then done di- 
rectly, using a strong electrical current. The potas- 

um carbonate solution it seems, dissolves the surface 
(f the britannia metal and thus enables the silver to 

ike a strong hold on the metal.—Drug. Cir. and Chem. 
(az. 

Improved Carmine Drawing Ink —The ordinary solu- 

ion of carmine in ammonia water, after a more or 

ss short time in contact with steel becomes blackish 
ed, but an ink may be made that will retain its 
rilliant carmine color to the last by the following pro- 
ess, given by Dingler: Triturate one gramme of pure 
armine with fifteen grammes of acetate of ammonia 
olution, with an equal quantity of distilled water in a 
oreelain mortar, and allow the whole to stand for 
ome time. In this way, a portion of the alumina, 
vhich is combined with the carmine dye, is taken up 
y the acetic acid of the ammonia salt, and separates 
is a precipitate, while the pure pigment of the cochin- 
al remains dissolved in the half-saturated ammonia. 

t is now filtered, and a few drops of pure white sugar 

yrup added to thicken it. A solution of gum arabic 
annot be used to thicken it, since the ink still con- 
tains some acetic acid, which would coagulate the bas- 
orine, one of the constituents of the gum.—National 
Drug. 


Sodium Cacodylate in Ocular Affections.—Galezow- 
ski (in Receuil d’ophthalmologie) reports having fre- 
quently used, with excellent effect, cacodylate of sodi- 
um internally, in certain affections of the eye, notably 
in inveterate hepatic keratitis. He had, however, 
used it more frequently as a topical application in the 
shape of an oily or aqueous collyrium, as follows: 


ing 


EE eee 15 cgm 
Cocaine hydrochlorate...............- 25 cgm 
i cin cte cn kaewd eke een nee i5 gm 
Mix. Signe—Instill a few drops two or three times 
a day. 
Black Ink.— 
EE cra cnkencawe caeewe 23.4 grammes 
CE oon be occ 6 dc anced 7.7 grammes 
Ferrous sulphate ............ 30 grammes 
Diluted hydrochloric acid..... 25 grammes 
SE EE nawu thea d staves 1 gramme 
EL. -¢.2-6 Gut Ged wee O48 bees 10 grammes 
Water enough to make........ 1000 grammes 


—Drug. Cir. and Chem. Gaz. 

Ink for Zinc Labels.—For writing on zinc, the fol- 

lowing, which appeared originally in the Helfenberger 
Annalen, has proved excellent: 


Potassium chloride................ 60 parts 
Ct Se 46 isa seeessecscece 120 parts 
Ne es ue ep asinine és oes WO 1 part 
Ditute mottic acid... ....scccccccces 100 parts 
EE  <6.6 nes eeecn parent 1,800 parts 


Dissolve the potassium chloride and culpric sulphate 
in 1,400 parts of water. Mix the acid and the re- 
mainder of the water, and in the mixture dissolve the 


blue. Mix the two solutions.—National Druggist. 
Wild Cherry Balsam.— 
Wild cherry DOPE .......600-. 1 ounce 
DT CE: ons nee kad $06 ek ae 1 ounce 
DE. Atwtb ore cWeee ating eeawea 1 ounce 
Dee G lend aw.o9 os manda 1 drachm 
ae eee 1 drachm 
Compound tincture of opium.. 1 fil. ounce 


Fluid extract of cubeb........ 4 fl. drachms 


Moisten the ground drugs with the fluid extract and 
tincture and enough menstruum consisting of 25 per 
cent alcohol, and after six or eight hours pack in a 
percolator, and pour on menstruum until percolation 
begins. Then cork the orifice, cover the percolator, 
and allow to macerate for twenty-four hours. Then 
percolate to 10 fl. ounces, pouring back the first por- 
tion of percolate until it comes through clear. In the 
percolate dissolve 1% ounce of ammonium chloride and 
14 pound of sugar by cold percolation, adding simple 
syrup to make 16 fl. ounces. Finally, add 1 fi. drachm 


of chloroform.—Pharmaceutical Era. 


TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 
Automobiles in Asia.— 
BRITISH INDIA. 
Consul W. T. Fee writes from Bombay: The auto- 


mobile industry at this port and generally through- 
out this consular district, which is co-extensive with 
the western half of India, is quite in its infancy. 
There are, probably, not more than a half dozen auto- 
mobiles in the district—one of American make, one 
made in Bombay, and the balance either English or 
French importations. 

Tariff.—The duty on automobiles imported from any 
foreign country into India is 5 per cent ad valorem. 

Market Conditions—The streets of Bombay are 
excellent, as are generally the main roads throughout 
India. They are thoroughly macadamized, or metaled, 
and made smooth by heavy rollers. Constant atten- 
tion is given to them, uneven places are filled up, 
and all small, loose stones are removed from the sur- 
face. India being a tropical country, there is no 
freezing to upheave them; hence they wear smooth 
and solid. 

Horses are generally imported, and the climatic 
conditions are very trying for them; therefore, I 
may safely state that few countries offer more attrac- 
tions for the use of automobiles than does India, and 
they will doubtless, in a short time, come into as 
general employment as the bicycle of to-day. 

Styles.—As to the kind and styles of automobiles 
best suited to India, I would urge our manufacturers 
and exporters to carefully study the conditions of the 
country and needs of the people. 

Electricity is not in general use in western India, 
and until the cities are lighted by it and it becomes 
common as a motive power in tramways and factories, 
making supply stations more numerous, the incon- 
venience of recharging the storage batteries of the 
present electrical automobile would be so great as 
to forbid its introduction. These local conditions will 
certainly soon be changed, and when they do, the 
electric automobile is the kind that will win favor in 
India. 

After consulting a number of probable importers 
of the motor car and those who have given the sub- 
ject some study, it would seem that the automobile 
best suited to India would be that propelled by gaso- 
line, capable of carrying two or more persons, with a 
canopy, or, better still, a victoria top as a protection 


against the rains and the rays of the tropical sun. 
This is necessary in India. It should also have a 
seat extending in the rear, or a step, to provide a 


place for a “syce” (a native servant). It should be 
strongly built, with as little complication as possible. 

A high rate of speed is not desirable; 12 to 15 miles 
per hour, at the most, is probably all that would be 
ever required, and it should be capable of climbing or- 
dinary grades. 

The price would be a controlling feature in its sale: 
it should be as low as is consistent with quality and 
durability. 

Most of the hill stations or resorts in India are 
located on high elevations, varying from a few to 40 
miles from the railroad station, and, while the roads 
are metaled and generally good, the present means of 
transportation are usually very inferior. At such places 
there are inviting openings for the automobile, to be 
used by individuals and for public conveyances. 

Gasoline.—Gasoline retails in this city for about 20 
rupees ($7.50) per drum of 8 imperial gallons. It is 
imported by the Standard Oil Company, of New York, 
in steel drums, and is called “petrol,” or “motor 
spirits.” Being classed by the local government as an 
explosive, a license is required, at a cost of a small 
fee, if it is used in quantities larger than 1 gallon 

Steam Motors.—There is quite a sentiment here 
among motor-car people in favor of the automobile 
with steam as a motive power, generated by kerosene 
as a fuel. Kerosene is about as cheap and as common 
in India as in America, owing, no doubt, to the strong 
competition of American, Russian, and Burma oil in 


the market. The steam (kerosene fuel) motor cars 
would have in their favor this strong point of rea- 
sonably cheap fuel. 

Importers.—The following named concerns are giv- 


ing their attention to the importation and sale of the 
automobile. I add to the names, respectively, the 
kind of motive power of the automobile handled: 

The New York Export and, Import Company, of 
Cedar Street, New York city, with a thriving branch 
on Hummum Street, Bombay; kerosene and electricity 

J. A. Kirkbride & Co., Tamarind lane, Bombay; ker- 
osene and petrol, or motor spirits. 

Vatcha Brothers, Girgaum, Bombay; steam 

F. B. Thanawalla, Kalbadevi road, Bombay; 
city. 

Turner, Hoar & Co., Elphinstone circle, Bombay, 
handle the “Reading motor car,” a steam automobile, 
adapted to burn kerosene oil for fuel, using the 
Clarkson & Capel oil burner. 

The Motor Transport and Supply Company, agents 
for Shaw, Wallace & Co., of Calcutta, propose estab- 
lishing an agency in Bombay for the kerosene-fuel 
steam automobile. 


motor 
electri- 


CHINA. 


Consul John Fowler, of Chefoo, says: Outside of the 
foreign settlements of Shanghai, Tientsin, Hankau, and 
possibly one or two other smaller ones, I doubt if a 
carriage of any description could be used on the streets 
and roads of Shangtung; therefore there is no mar- 
ket in this district for automobiles, nor do I think 
that there will be for a long time to come. 

Consul H. B. Miller reports from Niuchwang: The 
tariff on automobiles coming into Manchuria through 
Niuchwang would be the regular Chinese duty of 5 
per cent. If brought into Port Arthur or Dalny, they 
would come in free of all duty. 

It is possible that a few might be sold in Dalny, 
Port Arthur, or Harbin, to Russians. 

Kuntz & Albers, at Dalny. Port Arthur and Harbin, 
or the American Trading Company at Dalny or Port 
Arthur, would be the best agents. 


STRAITS SETTLEMENTS. 


The following has been received 
General O. F. Williams, of Singapore: 


from Consul- 
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The cities of Singapore and Penang are the only 
large towns in this colony, and both are on islands 
made more or less rugged by mountains or high hills, 
Singapore rising to 519 feet and Penang to 2,724 feet, 
thus being inaccessible in parts to vehicles. 

Singapore Island contains only 225 square miles, 
and but 6 per cent of this is redeemed from primeval! 
jungle; and much the same may be said of Penang 

There are in Singapore two automobiles, not much 
used, and much abused. Recently, the Sultan of 
Johore—who has residences here and also across the 
straits in Johore—brought a large automobile from 
Europe; but it is very noisy, and complaints are in- 
creasing against it. 

A great number of jinrikishas are in use in every 
city and town of the colony. Last year 19,414 jinriki 
shas were licensed in Singapore alone, and as each 
license runs for four months about 5,000 of these man 
drawn carriages are in constant employment. In the en 
tire colony, there are only some 460 miles of improved 


roads and nearly one-half are in the cities, leaving 
about 230 miles of rural roads. 
In the Federated Malay States, under the govern 


mental tutelage of Great Britain, good roads are few 
In Selangor, rich Malays and Chifese own a few auto 
mobiles, but they are simply fads. In the Federated 
Malay States, the principal industries are tin mining 
and lumber cutting. General agriculture is limited 
and the bull cart is the common vehicle 

Tariff.—So far as customs duties are concerne:! 
all ports are free to imports. The only duties collected 
are on exports, usually 10 per cent ad valorem 

I do not think conditions favor trade in automobiles 
in this colony or its dependencies 


Alcohol from the Jerusalem Artichoke.—The price 
of combustible alcohol in France is nearly double what 
it is in Germany. In the latter country, it is chiefly the 
Irish potato that furnishes alcohol, while in France it 


is the beet root. The cultivation of the former costs 
nearly double that of the latter 
In commenting on these facts, a French writer r« 


cently called attention to a tubercle much neglected in 
France, much more rustic than the Irish potato, and of 


great saccharine richness—the “topinambour,” or Jeru 
salem artichoke. It is easy and inexpensive to culti 
vate; it is not affected by dryness or dampness; it has 
no maladies; and it can be harvested when desired 
In the most ordinary soil, the writer says, it will pro- 


duce 300 quintals (66,138 founds) of tubercles per 
hectare (2.471 acres); yielding 25 hectoliters (660.425 
gallons) of alcohol at 20 francs ($3.86) a gallon, or a 
total of 500 francs ($96.50). The value of the by-pro 
ducts of these 300 quintals is also worth mentioning 
130 quintals (28,659 pounds) of pulp, excellent for fat 
tening cattle and worth—valued at 2 frances (38.6 cents) 
the quintal—260 frances ($50.18); the leaves, about 70 
quintals (15,432 pounds), in the form of ensilage, make 
a splendid fodder; the 3,000 to 4,000 stems when dried 
furnish a good fuel. It is stated that these by-pro 
ducts, if economically utilized, will almost pay the ex 
pense of culture, leaving the alcohol to bear only the 
expense of distillation. This alcoho! can be substituted 
for oil in domestic and industrial uses, and the writer 
goes so far as to say that its cheap production will en 
able it in the future to compete with coal 

If this is true, it should prove a boon to French agri 


culture, for. the coming harvest is the last one unaf 
fected by the agreements made at the Brussels sugar 
conference—agreements which, if carried out, will vir 


tually destroy beet-root culture in Franc: 


Surely the suggestions herein given are worth a trial 


in America.—Thornwell Haynes, Consu! at Rouen 
Florida vs Polynesian Phosphate —lnder date of 

October 22, 1902, Consul Kehl, of Stettin, says It i 

possible that Florida phosphate will meet a serion 


competitor in the recently discovered deposits on 
Ocean Island, northeast of the Solomon Islands, which 
seem to be superior in quality to either Florida o1 
Christmas Island phosphate. The following analvsi 
was furnished me by the director of the ] 


largest ik 


chemical works and importers of the American rock 
Description, Florida. Christmas, Occ 
Percent, Percent. Pe 
Tribasic phosphate of lime 7TH 83.08 Ta 
Oxide of iron and alumina ° 2.2 1.83 tis 
Local statistics for the year 1901 show an importa 


tion into Stettin of 101.156 tons of phosphate, of which 
70.341 tons were from the United States 

The time required in making the passage fron 
Christmas or Ocean Island to Stettin is fifty-five to 
sixty days, while from Florida it is twenty to twent) 
two davs, depending upon the speed of the steamer 
The difference in freignt rates is said to be about %s 
6d. ($2.30) per ton. 
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TRADE NOTES AND RBCIPES. 
New Furniture Polish.—The Oesterreichische Farben 
und Lack-Zeitung gives the following: 
White wax 





..2,500 parts 
. 4,500 


Water, distilled secure e parts 
Potassium carbonate ed'ede evn 25 parts 
Oil of turpentine .4,000 parts 


Boil the wax in 1,500 parts of the water, carrying the 
potassium carbonate, until the wax is saponified. Add 
sufficient water, to replace that lost by evaporation and 
stir till cold and add, little by little, under constant agi- 
tation the oil of turpentine, and continue to stir until 
a complete emulsion is attained. When this occurs add 
the remainder (3,000 parts) of water all at once and 
stir in. In the mixture is incomplete add a little 
more oil of turpentine. Perfume with lavender oil. 

To use the cream smear a little of it on a thin soft 
rag and with this go over the furniture, then polish 
with a woolen cloth, or bit of flannel. The cream an- 
swers equally well for leather upholstering, imitation 
leather, leather cloth, marble, etc 


The following 
has been published: 


case 


Cloudy Ammonia formula for 
“cloudy” ammonia” 
Water 
Soft 
Good 


of ammonia 
water 

yellow soap 
Potassium nitrate 


1 pint 
reséeuuens 8 pints 
saeevnes -+» 4 ounces 
eich Kas -. 1 ounce 


Cut the soap into shavings and dissolve in the water 
with the aid of heat When the mixture is cool dis- 
solve in it the potassium nitrate. Strain, and when 
the mixture has settled, skim, add the ammonia, and 
bottle at once Drug. Cir. and Chem. Gaz 


To Coat Metals With Glass.—To metallic ob- 
jects with a glaze that is all but everlasting, proceed 
as follows. Break up about 125 parts of ordinary flint 
glass, add 20 parts of sodium carbonate and 12 parts 
of boric acid; melt together. When melted pour out on 


cover 


a stone or metal slab, let cool and pulverize Now 
make a mixture of this powder and a water glass so- 
lution of say 50 deg. B., apply to the metal surface 
and heat in a muffle until the surface fuses. No very 
great heat is required, and the glazing is perfect.—Nat 
Drug 

To Prevent Screws from Rusting and Becoming 
Fast.—Screws will sometimes rust in their seats, even 
when carefully oiled before driving them to their seats, 
but if they are anointed with a mixture of graphite and 


soft tallow they will remain unrusted and unaltered for 
years.—Nat. Drug 
The Barrel Family.—In early times liquids were 
stored or carried about (as they are still to some ex- 
tent on the Continent) in skins, and huge jars were 
made to hold wine and oil But with the progress of 
invention and commerce, the serons or skin bales and 
the wine bags have given place to casks, as more con- 
venient and durable in transport, and the trade of the 
coopers I8 now an Important one in most places, al- 
though its efficiency and prosperity largely depend on 
the supply of suitable woods and improved machinery 
There is a progressive variety of casks, from the 
small anker or the little oyster barrel to firkins, kild 
erkins, hogsheads, pips puncheons, tierces, butts and 
tuns 
By 43 Geo. III, c. 691, 36 galions of beer were taken 
to be the measure for a barrel, and all other casks are 
mostly either parts or multiples of this standard; for 
examp!l 
A firkin is \% containing 9 gallons 
A kilderkin is ky, ? 18 gallons 
A barrel is l - 36 gallons 
A hogshead is Li, > 54 gallons 
A puncheon is 2 ™ 72 gallons 
A pipe or butt is. .3 % 108 gations 
A tun i 6 - 216 gallons 
These size however, are not strictly followed. The 
barrels made in Ireland are of less dimensions than 
those made in London, and a puncheon of whisky in 
Scotland usually contains 120 gallons. The tun, as a 
wine measure,” is-assumed to contain 252 gallons, two 


butts of 126 gallons, or four hogsheads of °63 gallons 
But imperial measures have superseded these old de- 
nominations 

Foreign made casks are of all descriptions. For in- 
stance, a hogshead of claret generally contains from 
16 to 50 gallons, and a butt of sherry 108 to 120 gal 
lons; the pipe is 114 gallons; the octave is 11% gallons, 
and there is also a half octave In Germany wine is 
shipped in aums or ohms of 30 gallons. The casks for 
storing wine there are larger than those in France, and 






are called stucks of 240 gallons and half-stucks 

The anker is a small cask or rundlet, containing 
formerly in this country 81-3 gallon Although now 
obsolete here, the anker is still a common liquid meas- 
ure in many of the Continental States, varying from 
7% to i0 gallons American Carbonator and Bottler 

To Fix Magnetic Curves of Iron Filings.—One of the 
experiments made in every physical laboratory in teach 
Ing the elements of magnetism and electricity is the 
production of the magnetic curves by sprinkling iron 
filings over a glass plate, after the well-known method. 

La Lumiére Electrique gives a description of a de- 
vice suggested by M. Korobow, for fixing these curves 
so that they can be preserved indefinitely. The process 


is as follows A plate of glass is warmed on the smooth 
upper surface of a shallow iron chest containing water 
raised to a suitable temperature by means of a spirit 
lamp. A piece of paraffin is placed on the and in 
the course of three or four minutes spreads itself evenly 
in a thin layer over the surface. The glass plate is re- 
moved, the surplus paraffin running off. The image is 


glass, 


formed with iron filings on the cooled paraffin, which 
does not adhere to the iron, so that, if the image is un- 
satisfactory, the filings may be removed and a new 
figure taken. To fix the curves, the plate of glass is 


again placed on the warming stove. Finally the sur- 
face of the paraffin is covered with white paint, so that 
the curves appear black on a white ground. Very well- 
defined figures may thus be obtained. A similar, though 
much simpler process, consists in covering one surface 
of stiff white paper with a layer of paraffin, by warm- 
ing over an iron plate, spreading the filings over the 
cooled surface, and fixing them with a hot iron or a gas 
flame.—National Druggist. 
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ers that it is hardly necessary 
now togivea Generiation of this 
work. Mr. Hupkms decided some 
mcnthe ago that it would be necessary 
vrepare a new edition of this work in 
pat a that the many wonderful ear 
qrlen of modern times might be fully 
described in its pages. Since the last 
edition was published, wonderful devel- 
opments in wireless telegrapby, for ex- 
ample, have been made. It was neces- 
sary, therefore, that a good deal of new 
matter should be added to the work in 
order to make it thoroughly up-to-date, 
and with this object in view some 2 
pages have been added. ‘On account of 
the increased size of the work it has 
been necessary to divide it into two 
volumes, handsomely bound in buck- 
ram. It may be interesting to note the 
following additions that have been made 
to these volumes : 

Volume I contains tn addition to a 
large number of simple, well iJlustrated 
experiments. a full description of a 4 
H. P. electric motor made expressly for 
illustration in this edition of “ Exprni- 
MENTAL SCIENCE.” It ts an ENCLOSED 
SELF-REGULATING electric motor for a 110 volt cirouit. It can be oper- 
ated by a current from a 10 volt lamp-socket, yielding a full 4 H. P., or it 
may be used as a dynamo, furnishing . current capable of operating three 
lé-candie power, 110 voit f mps. The construction of the 
machine is perfect enough to admit "of enlarging or reducing its size if 
desired. 

Volume Il contains much on the general subject of eleetrieity, besides 
new articles of great importance. Among these the subject of alternate 
current machinery is treated. Wireless Telegraphy and bo re- 
ceive attention. Electrical Measvring Instruments, The Bieetric joc 





The Telegrephoune, Experiments in High Voltage, The Nernst Lamp, ~~ 
Measuring the Heat of the Stars are all thoroughly illustrated and des- 
cribed 


The unprecedented sale of this work shows conclusively that it is the 
book of the age for teachers, students. experimenters and all others who 
desire a general knowledge of Physics or Natural Philosophy. 
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CONTAINS A of chapters by roted Naval Cons- 
tructors and other experts of various navies, on vital 
questions of the aay in naval construction, tactics, and 
strategy. 


series Admira!s, 


CONTAINS: A comparative table (by the author) of the strength of 
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JUST PUBLISHED. 


Practical Pointers for Patentees 


Containing Valaabie Information and Advice on 
THE SALE OF PATENTS. 


Ap Elucidation of the best methods Employed by the Most Successful 


Inventors in Handling Their Inventions. 
Price, $1.00. 


This is the most practical, up-to-date book published in the interest of 
Patentees, setting forth the best methods employed by the most success- 
ful Inventors in handling their it is written expressly fos 
Patentees by a practical Inventor, and is based upon the experience of 
some of the most suceessful Inventors of the day. 

It gives exactly that information and advice about handling patents 
that should be possessed by every Inventor who would achieve success 
by his ingenuity, and will savethe cost of many expensive experimen(s 
as well as much valuable time in realizing from your inventions, It 
contains no advertisements of any description, and is published int! 
interests of the Patentee alone, and its only object is to give him such 
practical information and ativice as will enable him to intelligently 
handle his patent successfully, economically and profitably. 

It gives a vast amount of valuable infermation along this hne that can 
expensive experience in realizing from the 
Send for Deseripiive Circular. 


By F. A. CRESEE, M.E. 144 Pages. Cloth. 


patents 


only be acquired by long, 
monopoly afforded by a patent. 


MUNN & CO., Publishers, 361 Broadway, New York 


The New Supplement Catalogue 


s Just Published *~ 
3 3 


A large edition of the Suprirwent Catalogue in which is con- 
tained a complete list of valuable papers down to the vear 1902, is 
now ready for distribution, free of charge. The new Catalogue is 
exactly like the ald in form, and is brought sirictly up to date, 
Ali the papers listed are in print ard can be scnt at once at the 
cost of ten cents éach, to any part of the world. The Catalogue 
contains 60 three-column = pages and comprises 15,000 papers, The 
Catalogue has been yery. carefully prepared and ec ntains papers in 
which information is given that cannot be procured in many text- 
books published. Write to 


MUNN & CO., Publishers, - 


for the new Catalogue, 





36! Broadway, New York, 


SATENTS! 


93 
23 MUNN & CO., in connection with the publication 


of the SCIENTIFIC AMERICAN, continue to examine 
improvements, and to act as Solicitors of Patents for 
Inventors 

In this line of business they have had over Afty 
years’ expernence, and now have unequaled facilites for 
the preparation of Patent Drawings, Specifications, and 
A the prosecution of Applications for Patents - the United 
States, Canada, aud Foreign Countries. rs. UNN & Co. 
also attend to the preparation of Caveats, ( spyriahts for 
Books, Trade Marks, Reissues. Assignments. and won on In- 
fringements of Patents. A)}) business intrusted to them is done 

with special care and promptness, on very reasonable terms. 

A pamphlet sent free of charge on application containing full informa- 
tion about Patents and how to procure them; directions concerning 
Marks, Copyrights. Desiens. Patents, Appeals. Reissues. Infringementa, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Patent ‘Laws showing 
the cost and method of securing patents in all the principal countries of 

we 







MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICES.—Nc. 625 F Street, Washington, D.C. 
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